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ABSTRACT
This report provides comprehensive statistical

informati.m on the size and scope of federal funding for research and
development (R&D) and the types of institutions and purposes to which
such funds are directed. The report covers fiscal years 1973, 1974,
and 1975. Some of the highlights of the report include: (1) a 20
percent increase in energy activity paces industrial R&D spending in
1973; (2) federal R&D funding for fiscal year 1975 continues to
decline as a share of the total budget; (3) state agency R&D
activities almost quadrupled from fiscal year 1964 to fiscal year
1973; (4) R&D expenditures of independent nonprofit institutions
approach one billion dollars in 1973; and (5) federal funding in
higher education: Academic Science shows decline in fiscal year 1973.
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FORi:WORD

This report is the 23rd in an annual NSF series that provides
information on the size and scope of Federal funding for research and
development programs. It relates current R&D data, based on the
1973-75 budget cycle, to past trends as well as to broad economic
indicators. The data are designed to be useful to a varied audience,
especially those concerned with science policy.

The Foundation appreciates the cooperation of the staffs of
participating Federal agencies for their special efforts to meet the
survey requirements. The report was prepared under the overall
guidance of Charles E. Falk, Director, Division of Science Resources
Studies, and the special supervision of William L. Stewart, Head, R&D
Economic Studies Section.

October 1974
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H. Guyford Stever
Director
National Science Foundation
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subsequent appropriations and
apportionment actions

The data appearing in this report for fiscal year 1975 were
compiled between March and May 1974. They are based on The Budget
of the United States Government, Fiscal Year 1975, as submitted to the
Congress in February 1974, and do not reflect subsequent congression-
al actions or changes made by Executive apportionment. Based on
estimates made in January 1975, these subsequent actions will reduce
1975 Federal R&D obligations from the $19.6 billion appearing in this
report to approximately $18.5 billion. The largest estimated reductions
were for the Department of Defense ($750 million) and the Department
of Health, Education, and Welfare ($140 million). More detailed and
further revised information on 1975 R&D obligations will be presented
in a Highlights in mid-1975 covering fiscal years 1974-76, as well as in
next year's report.

notes
In all tables and charts, details may not add exactly to totals because of
rounding. Percentages appearing in the text were calculated on the
basis of thousands of dollars and may differ from percentages in text
tables based on figures rounded to millions of dollars.
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Distribution of Federal obligations for research and development,a FY 1975 lest.)

By performer
$19.6 billion

Industrial firms P1

Federal intramural

Universities & colleges 12%

FFROC's edam by universities 5%

Other nonprofit institutionst'i 5%

Other 1%

27%

51%

I
J Excludes R&O plant

Pi Includes Federally Funded Research and Development
Centers WPM:IC.0 administered by this sector

SOURCE National Science Foundation

By character of work
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Distribution of Federal obligations for research and development,a FY 1975 (est.)
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HIGHLIGHTS

Federal R&D obligations (plant excluded) are estimated to rise from
$16.8 billion in fiscal year 1973 to $17.7 billion in fiscal year 1974 and
$19.6 billion in fiscal year 1975. When constant dollars are used,
however, the 1974 total is 30 percent lower than the total for 1967,
the high point. And with the use of any reasonably estimated defla-
tor, the 1975 figure would be considerably reduced.

The share of the federal budget represented by R&D programs has
continuously declined since the 1965 high. That year the ratio Ve as
12.6 percent, but by 1973 it had dropped to 7.1 percent, and the
estimated figure for 1975 is 6.6 percent.

When measured as a share of relatively controllable outlays.% those
over which the Executive and the Congress have decisionmaking
power the ratio from 1974 to 1975 shows virtually no change-14.8
percent to 14.7 percent.

Federal agencies continue to represent the major source of national
R&D funding. In 1974 they provided slightly more than one-half of the
national R&D total, compared with almost two-thirds in 1965.
Industry sources have made up most of the difference in the inter-
vening years.

The national R&D total was $20.4 billion in 1965, and by 1974 was an
estimated $32.1 billion. As a share of the gross national product
(GNP), funding for research and development declined from 2.9
percent in 1965 to an estimated 2.3 percent in 1974. Federal R&D
funding as a share of GNP declined more steeply: from 1.9 percent to
an estimated 1.2 percent.

In 1975 DOD is expected to account for 49 percent of all Federal R&D
obligations, about the level of the previous 10 years, and NASA for 16
percent, down from a 34-percent high point in 1965.

iSee Office of Management and Budget. The Budget of the United States Government. Fiscal
Year 1971 (Washington. D C 20402. Supt of Dut.uments. U.S. Government Printing Office). pp.
39. 318-319: and technical notes of this report ( 4ppendix A).
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The HEW share has grown from 6 percent in 1965 to an estimated 11
percent in 1975 and the AEC share from 8 percent to 9 percent in the
same timespan. AEC is one of four major agencies chosen to imple-
ment the Federal role in the national energy program; the others are
Interior, NSF, and EPA. The increases for these four agencies
account for approximately one-half of the overall 1975 Federal R&D
increase.

Basic research is expected to amount to $2.6 billion in 1975, the
highest level on record. However, in constant dollars the highest
point was in 1967 when the level was 9 percent above that of 1974. As
a share of the Federal R&D total, basic research is an estimated 13
percent in 1975; the highest share was 15 percent in 1972 and 1974.

Applied research is also scheduled to reach the highest funding level
in 1975, at $5.1 billion. Even in constant dollars a reasonable esti-
mate would place this level at almost the highest ever. The applied
research portion of the Federal R&D total is expected to be 26 percent
in 1975, as high a share as has been recorded.

Development funding, at $11.9 billion in 1975, is the highest on
record, but in constant dollars the 1967 effort was by far the
greatest, 49 percent higher than 1974. The 1975 development share of
the Federal R&D total is an estimated 61 percent, compared with
ratios between 70 percent and 80 percent in the late fifties.

In 1975 an estimated 73 percent of all Federal R&D obligations, or
$14.3 billion, will be placed with extramural performers. The
remaining $5.3 billion, or 27 percent, will be obligated intramurally.
The share performed intramurally in the current (1973-75) period is
larger than at any time since the middle-to-late fifties when the share
ranged between 30 percent and 36 percent.

In 1973 both California and Maryland reflected substantial increases
in Federal R&D support over 1972 and remained in the "more than $1
billion" category, the only States to do so. The California share of the
Federal total was 23.3 percent, compared with 35.1 percent h 1963,
and the Maryland share was 8.7 percent, compared with 5.5 percent
in 1963 The next three States in order of Federal R&D funding in 1973
were Massachusetts, Florida, and New York.
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INTRODUCTION

The National Science Foundation is the primary producer of data
on the science resources of the United States, a function that the
agency has fulfilled since its inception in 1950. Since 1952 NSF has
published reports on Federal funding of research and development,
thus providing a continuing measure of a major science input area.

The source of data for the Federal Funds for Research,
Development, and Other Scientific Activities series is the Federal
agency establishment. For the current volume, covering fiscal years
1973-75, R detailed questionnaire was distributed early in 1974 and
completed by 93 agencies and agency subdivisions in the March-May
period. Data were edited and processed by NSF and complete appendix
tables prepared. These tables were made separately available in
advance of this report.'

The historical record developed by the Federal Funds time series
shows changes in the deployment of Federal funds for various kinds of
R&D activities. The present report covers R&D funding by agency,
performing sector, character of work (basic research, applied
research, and development), and field of science, as well as by State
distribution. R&D plant data are additionally given. A separate part of
the report deals with scientific and tecAnical information activities. Not
all of these elements were included when the Federal Funds effort
began so that the timespans of the various series differ somewhat.

Like other recurrent NSF science resources surveys, Federal
Funds links respondents and data producers and users in u continuing
interchange. New measures of R&D activity have been added over the
years in response to user needs, and on occasion a measure has been
dropped. Changes have been made in instructions, on ageacy request,
and feasibility tests have been conducted to determine reporting
capability for new data elements. An innovation in the current Federal
Funds publication (Volume XXIII) is a series for fiscal years 1973-75 on
Federal research support to universities and colleges by field of
science, requested by a science policy group.

'National Sueme Foundation. Detailed Statist:Lai Tables, Federal Funds for flesparf h,
Development. and Other Scientific Activities. Fiscal Years 1973. 1974. and 1975. Vol. XXIII (NSF
74-320A) (Washington. D. C.). 1974. These may be obtained gratis on request to NSF.
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The data shown in this edition of Federal Funds are comparable to
those included in "Special Analysis 0 (Revised): Federal Research and
Development Programs" in The Budget of the United States
Government, Fiscal Year 1975, as submitted to Congress in February
1974. The same definitions for research and development and R&D
plant are used in both reports. Some differences exist between the
reports in dollar amounts reported because of the different times of
agency response, but both reports include the additional amount for
energy R&D programs in the revised 1975 budget. The Federal Funds
report, however, provides detail on research, performers, fields of
science, and geographic distribution not provided in the Special
Analysis.

The Federal Funds survey is based on the budget cycle with all
data reported in comparable categories for a 3-year period. Data for
1973 reflect transactions of a completed fiscal year and, thus, are
"actual." Data for 1974 are subject to reprogramming and
apportionment actions and for 1975 to reprogramming, appropriation,
and apportionment actions, and hence are estimated.

Most data do not represent accounting precision. Most agency
R&D programs are not identified as budget line items, although a
number of them are so identified. For this reason R&D programs usually
have to be separated from larger appropriation accounts, and
occasionally questions arise as to the exact definition of R&D activities.
Also, the assign,nent of dollar amounts to basic research, applied
research, development, and fields of science is sometimes judgmental.
The years of experience of most agencies in fulfilling the Federal Funds
survey requirements, however, help to make for a reliable
quantification of R&D program features.

Agencies are users of the data as well as partial producers, and
this fact serves to increase the feedback between NSF staff and survey
respondents in developing greater accuracy and detail, clarifying
definitions, and reformulating data. Other users include members of
Congress and congressional committee staffs, and science policy-
makers in the Executive branch, as well as the science and academic
communities, industry, research institutes, and the press. The data,
thus, meet a wide range of uses for varied audiences. The coverage is
broad, and Federal Funds is limited by this very breadth, but in making
visible the magnitude and structure of the whole Federal R&D
engagement, this series provides a perspective that can serve as the
basis for more detailed analyses of trends, outputs, outcomes, and
impacts.
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Part I

FEDERAL FUNDS FOR

RESEARCH, DEVELOPMENT

AND R&D PLANT



Section 1. FEDERAL R&D PERSPECTIVES

Since 1970 total Federal R&D obligations have traced a rising
curve, after having fallen steadily from an earlier 1967 peak. In terms
of r 3a1 performance, however, recent Federal R&D program levels have
not been rising. The three years of the current budget period reflect for
fiscal year 1973 an R&D total of $16.8 billion (plant excluded) and

Trends;:n Federal R&D obligations
(Billions of dollars)
20
:18:

16 ......... ...........
R&D total

Current dollars

14 ........ ........ Constant (1967) dollars...................
'12 Development

10

8
6
4 -

.............................................

Basic research
Applied research

67 69
Fiscal

Average Anneel:Perilent Chatige

13
.test:),

Character of work 1960 67 1967-73 1973 74 1'174-75

Current dollars

R&D tote.

Researcr

11 8

154

lb/

53
5 5

107

10 4

66
Basic research 18 5 3 2 1 2 1 2
Applied research 13 7 " 3 8 13 4 9 6

Development 10 5 1 5 2 2 17 1

Constant dollars°

R&D total 99 i8 - -23 lc/
Research 13 4 8 2 5 (c)

Basic research 4 2 1 1 1 8 (c)
Applied research 11 7 6 50 (c)

Developrnent 85 56 5 6 lc/

a Based on GNP implicit price deflator.
bless than 0.05 percent.
c Not available.

SOURCE: National Scienco Foundation

estimated totals for fiscal year 1974 of $17.
1975 of $19.6 billion. The last two years sho
and 10.4 percent, respectively. But when
these increases disappear and the recent hi
well below those of a decade earlier.

The estimated 1974 R&D performance
from 1963 onward. Furthermore, any rea
would produce for 1975 a decided reducti
proposed for that year. The 1970-75 pen
performance levels lower than those prevail

In the 1970-75 period the totals of the
programs are primarily concerned with de
equipment, and instrumentation, mostly for
show decreases in constant dollars, where
whose R&D programs are designed to mee
show a decided increase. The Departme
example, is scheduled in the current (197
R&D +5tais on record, but in real terms th
and are in a lower range than the agency's
The National Aeronautics and Space A
received decreasing funds almost steadil
Energy Commission (AEC) received decre
through 1972, and the increases since then
only in 1975 and that a very slight one. By
1970 to 1975 the R&D programs of the Depa
and Welfare (HEW), the National Scie
Departments of the Interior and Agri
Environmental Protection Agency (EPA)
increases in real support.

One effect of these changes in Federal
the share of research versus developme
nbligational levels. In 1965 the basic resea
percent of the R&D total, the applied resea
and the development share, 67 percent. I
are basic research, 13 percent; applied
development, 61 percent. Both the basic
efforts have held their own in real terms in
the development effort has decreased con



&D PERSPECTIVES

obligations have traced a rising
om an earlier 1967 peak. In terms
t Federal R&D program levels have
e current budget period reflect for
16.8 billion (plant excluded) and

R&D obligations

....Constant 096-1 dollars...........

73

ercent Change

75
(est.)

1967-73 1973-74 1974-75

(b) 55 104

53 107 66
32 12 12
38 134 96

-15 22 131

-38 23 Icl

8 2 5 lc)
1 1 1 8 (Cl

6 5 0 Icl

-56 56 lc)

estimated totals for fiscal year 1674 of $17.7 billion and for fiscal year
1975 of $19.6 billion. The last two years show increases of 5.5 percent
and 10.4 percent, respectively. But when constant dollars are used,
these increases disappear and the recent highs are converted to levels
well below those of a decade earlier.

The estimated 1974 R&D performance is less than that of any year
from 1963 onward. Furthermore, any reasonably estimated deflator
would produce for 1975 a decided reduction in the relative increase
proposed for that year. The 1970-75 period, thus, actually reflects
performance levels lower than those prevailing from 1963 through 1969.

In the 1970-75 period the totals of the three agencies whose R&D
programs are primarily concerned with developing heavy machinery,
equipment, and instrumentat'on, mostly for military or space purposes,
show decreases in constant dollars, whereas the totals of the agencies
whose R&D programs are designed to meet a range of civilian needs
show a decided increase. The Department of Defense (DOD), for
example, is scheduled in the current (1973-75) period for the highest
R&D totals on record, but in real terms these totals reflect no growth
and are in a lower range than the agency's effort for 1961 through 1969.
The National Aeronautics and Space Administration (NASA) has
received decreasing funds almost steadily since 1966. The Atomic
Energy Commission (AEC) received decreased R&D funds from 1970
through 1972, and the increases since then would represent a true rise
only in 1975 and that a very slight one. By contrast, in the period from
1970 to 1975 the R&D programs of the Department of Health, Education,
and Welfare (HEW), the National Science Foundation (NSF), the
Departments of the Interior and Agriculture (USDA), and the
Environmental Protection Agency (EPA) have represented notable
increases in real support.

One effect of these changes in Federal priorities has been to raise
the share of research versus development in overall Federal R&D
obligational levels. In 1965 the basic research component made up 11
percent of the R&D total, the applied research component, 22 percent,
and the development share, 67 percent. In 1975 the estimated shares
are basic research, 13 percent; applied research, 26 percent; and
development, 61 percent. Both the basic and the applied research
efforts have held their own in real terms in the 1965-75 decade whereas
the development effort has decreased considerably.



Trends in R&D obligations of Federal agencies
leading in R&D programs

(Billions of dollars)
10

7

6

All other

0
1965 67 69 71

Fiscal Year

SOURCE: National Science Foundation

75
(est.)

1975 Budget Emphases

The budget for 1975 confirmed that re-
search and development continue to be a
necessary adjunct of Federal operating
policy. Most established R&D programs we7e
maintained at levels close to those of 1974,
although some were decreased in line with
changing priorities. The overall rise for 1975
was derived from increases on the military
side for DOD and on the civilian side for
certain agencies that were chosen to carry
forward the development of a stronger
national energy base. These agencies were
Interior, AEC, NSF, and EPA. Their
energy-related programs are discussed in the
next section.

Even with the upward direction in 1975
funding, the DOD portion of the Federal R&D
total is still about one-half (an estimated 49
percent). The NASA share is expected to fall
to 16 percent, compared with a high of 34
percent in 1965. The HEW share has grown
from 6 percent in 1965 to an estimated 11
percent in 1975, while the AEC share has
scarcely changed. In 1965 it was 8 percent
and in 1975 will be an anticipated 9 percent.

These four agencies are distinguished by
the fact that each one makes up an imposing
share of the Federal R&D total and that
together they dominate the funding picture.
Yet the combined share of the other 30
agencies reporting R&D programs in the
1973-75 period has reached a significant size.
From the 5 percent that the "other" agencies
supported in 1965, they have risen to an
estimated 14 ,ercent of the support total in
1975, reflecting the growing public aware-
ness that scientific resources must be
brought to bear on the solution of a variety of
national problems.

R&D Plant

Federal obligations for R&D plant were
expected to rise from $774 million in 1973 to
$972 million in 1974 and to $1,113 million in
1975. The levels for 1974 and 1975 are higher
than for any year since 1965. AEC continues
to provide the major support for R&D plant,
making up 40 percent of the Federal total in
1975. Next in size of support is DOD,
accounting for 17 percent of the total. The
largest relative gain is shown by Interior,
whose share of 15 percent in 1975 almost
entirely represents an increase in funding for
the energy-oriented R&D facilities of the
Office of Coal Research.

Federal obli
fi

Fiscal year

1940
1941
1942
1943
1944
1945
1946
1947.
1948
1949
1950
1951
1952 .

1953 .

1954 .

1955.
1956
1957 .

1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974 (est) 4
1975 fest14

To
bud
out

S 9
13
34
78
93
95
61
36

1Beginning in fiscal
expenditures includ
rpsparrh -4,--1 ripvelo

2"Outlays- include
year 1953 are in term
beginning with fisca
For purposes of pro
be reported on a ge
3Not available
4These estimates ar
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ExPri rtnip action su
fiscal 1974
SOURCES Office
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R&D programs of F
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Even with the upward direction in 1975
funding, the DOD portion of the Federal R&D
total is still about one-half (an estimated 49
percent). The NASA share is expected to fall
to 16 percent, compared with a high of 34
percent in 1965. The HEW share has grown
from 6 percent in 1965 to an estimated 11
percent in 1975, while the AEC share has
scarcely changed. In 1965 it was 8 percent
and in 1975 will be an anticipated 9 percent.

These four agencies are distinguished by
the fact that each one makes up an imposing
share of the Federal R&D total and that
together they dominate the funding picture.
Yet the combined share of the other 30
agencies reporting R&D programs in the
1973-75 period has reached a significant size.
From the 5 percent that the "other" agencies
supported in 1965, they have risen to an
estimated 14 percent of the support total in
1975, reflecting the growing public aware-
ness that scientific resources must be
brought to bear on the solution of a variety of
national problems.

R&D Plant

Federal obligations for R&D plant were
expected to rise from $774 million in 1973 to
$972 million in 1974 and to $1,113 million in
1975. The levels for 1974 and 1975 are higher
than for any year since 1965. AEC continues
to provide the major support for R&D plant,
making up 40 percent of the Federal total in
1975. Next in size of support is DOD,
accounting for 17 percent of the total. The
largest relative gain is shown by Interior,
whose share of 15 percent in 1975 almost
entirely represents an increase in funding for
the energy-oriented R&D facilities of the
Office of Coal Research.

4

Federal obligations and expenditures,
fiscal years 1940-75

(Dollars in millions]

Fiscal year

Total
budget
outlays2

Resea rch,development,
and R&D plants Expendi-

tures ac
percent
of total
budget
outlays

Oblige-
tions

Expendi-
tures

1940 . $ 9,589 (3) $ 74 0.8
1941 . . 13,980 (3) 198 1.4
1942 34,500 (3) 280 .8
1943 . 78,909 (3) 602 .8
1944 . . 93,956 (3) 1,377 1.5
1945... . 95,184 (3) 1,591 1.7
1946 . 61,738 (3) 918 1.5
1947. .. 36,931 $ 691 900 2.4
1948 . . 36,493 868 855 2.3
1949 40,570 1,105 1,082 2.7
1950 .. . 43,147 1,175 1,083 2.5
1951 45,797 1,812 1,301 2.8
1952 67,962 2,195 1,816 2.7
1953 .. 76,769 3,361 3,101 4.0
1954 70,890 3,039 3,148 4.4
1955 68,509 2,745 3,308 4.8
1956 70,460 3,267 3,446 4.9
1957. 76,741 4,389 4,462 5.8
1958.. . 82,575 4,906 4,991 6.0
1959 . 92,104 7,123 5,806 6.3
1960 . . 92,223 8,080 7,744 8.4
1961 97,795 9,607 9,287 9.5
1962 106,813 11,069 10,387 9.7
1963 . 111,311 13,663 12,012 10.8
1964 118,584 15,324 14,707 12.4
1965 . . 118,430 15,746 14,889 12.6
1966 .. 134,652 16,179 16,018 11.9
1967 .. 158,254 17,149 16,859 10.7
1968 .. 178,833 16,525 17,049 9.5
1969 . . 184,548 16,310 16,348 8 9
1970 196,588 15,865 15,736 8.0
1971 211,425 16,175 15,992 7.6
1972 231,876 17,014 16,743 7.2
1973 246,526 17,596 17 510 1.1

1974 (est)4 274,660 18,715 18,552 6.7
1975 lest)4 304,445 20,710 20,154 6 6

18eginning in fiscal year 1953 amounts for both obligations and
expenditures include pay and allowance of military personnel in
research and development
2"Outlays" include expenditures plus net lending Data through fiscal
year 1953 are in terms of the Consolidated Cash Statement and data
beginning with fiscal year 1954 are in terms of the "Unified Budget "
For purposes of providing trend information the data are considered to
be reported on a generally comparable basis
3Not available
4These estimates are based on amounts snown in The Budget, 1975
arid do not reflect congressional appropriations or changes made by
Executive action subsequent to budget submission at the midpoint of
fiscal 1974
SOURCES Office of Management and Budget and Bureau of the
Budget The Budget of the United States Government, fiscal years
1940 through 1975, National Science Foundation, annual surveys of
R&D programs of Federal agencies



Relationship to Total Budget

Federal R&D funding has moved in cycles.
As a share of the Federal budget, R&D
support was small in the early forties and
fluctuated from year to year. In the
post-World War II era the R&D and R&D
plant ratio, though slightly larger, stayed in a
narrow range between 2 percent and 3
percent for a protracted period.' Then, in
1953 the funding began an uninterrupted
13-year climb that culminated in the high of
12.6 percent reached in 1965. This period
included military and atomic development
programs and the space buildup preparatory
to placing a man on the moon.

At that point new and heavy demands
began to be placed on Federal funding in the
form of social insurance costs and added
defense outlays. Overall R&D totals rose in
the 1966-68 period to the highest points on
record but thereafter ceased to grow.
Meanwhile, the share of R&D and R&D plant
programs in the total budget had started to
fall. Only in the current (1973-75) period are
the earlier R&D dollar highs surpassed,
although at the same time the rapid growth of
the total Federal budget is causing the R&D
ratio to decline still further. Thus, in 1973 the
R&D and R&D plant share was 7.1 percent,
and by 1975 it is expected to be just 6.6
percent.

Despite this trend for the overall budget,
R&D funding has not been given lower
priority in recent years in Federal plans and
appropriations. Within the portion of the
budget over which the Executive and the
Congress have annual decisionmaking
power, R&D program levels are at present

For comparisons with budget outlays R&D and R&D phial
tog:lithium:, are used rather thdtlUbi Odious. See text table
on Federal obligations and expenditures

showing no real tendency to decline as a
share of the total.

Between 1967 and 1975 total Federal
budget outlays rose from $158.3 billion to an
estimated $304.4 billion. Most of this
expansion was caused by fixed cost and
open-ended programs that increase by law
rather than annual appropriations; e.g.,
social and medical insurance, veterans
payments, and interest on the public debt.
When such programs are eliminated, the
relative:), controllable portion of the budget,
which includes R&D and R&D plant expendi-
tures, is seen to have risen from $103.1
billion in 1967 (earliest calculable year) to an
estimated $136.7 billion in 1975. As a share of

Federal budget outlays by relatively uncontrollable
and controllable components

(Billions of dollars)
350

300

Other open-ended and
fixed-cost programs

150

100

RiCat lea r ..- test)
socut kV uiancit, hOusii+2 payments, grind Pirbile'assisiance ;limit urefothbuted

employer Axe and employee reintmlif4. ' : ,, .

SOURCES Office Of Msnegernerd and Budget; National Selene; Foundation
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showing no real tendency to decline as a
share of the total.

Between 1967 and 1975 total Federal
budget outlays rose from $158.3 billion to an
estimated $304.4 billion. Most of this
expansion was caused by fixed cost and
open-ended programs that increase by law
rather than annual: appropriations; e.g.,

isocial and medical insurance, veterans
payments, and interest on the public debt.
When such programs are eliminated, the
relatively controllable portion of the budget,
which includes R&D and R&D plant expendi-
tures, is seen to have risen from $103.1
billion in 1967 (earliest calculable year) to an
estimated $136.7 billion in 1975. As a share of

Federal budget outlays by relatively uncontrollable
and controllable components

(Billions of dollars)

Other openended and
fixed-cost programs

0
1967 69 71 73 75

Fiscal Year (est.)

now' insurance. houong payments. and pub assistance minus uncRoributed
en,ployer share and emOloYse retirer=nt.

SOURCES Office of Managemem and Budget, National Science Foundation

these relatively controllable outlays, R&D-
related expenditures fell from 16.4 percent in
1967 to 14.7 percent in 1968 and thereafter
fell no lower than the 13.7 percent they
reached in 1970. For 1974 the ratio was
expected to be 14.8 percent, and for 1975
almost the same-14.7 percent.

Relationship to National R&D Total

Federal support to research and develop-
ment has a strong effect on national R&D
activity as a whole. This is because the
Federal Government has for many years
supplied between one-half and ' . ,.:-thirds of
the funding for all the R&D work carried out
in the economy. In 1965 the share supported
by Federal agencies was 64 percent, and in
1974 the anticipated share is 53 percent.
Industry has supplied most of the difference
over the intervening years as its own R&D
investment has grown. Thus, in 1965 industry
provided 32 percent of the funds, whereas by
1974 it was expected to provide 41 percent.
In this time period, R&D funding from all
non-Federal sources, mostly industry, not
only increased in current dollars as a share
of the national total but also increased on a
constant dollar basis.

National R&D totals have risen steadily be-
tween 1965 and 1974, although at an uneven
pace. The total in 1965 was $20.4 billion and
by 1974 it had become an estimated $32.1
billion. By 1969, 1970, and 1971 the yearly
rate of growth was decidedly diminished, but
for 1973 and 1974 the growth rate had again
increased, to an estimated 5 percent in each
year.

Performance must be distinguished from
support. In all years industry has been the
major R&D performer nationally, accounting
for 67 percent of the workload in 1974. This



Trends in national R&D funding
(Percent) By major source
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Fiscal Year
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Other nonprofit Institutions

Universities and colleges
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share compares with a 69-percent share in
1965. At that time universities and colleges
accomplished 12 percent of the national R&D
effort, although for 1974 their estimated
share is 15 percent. Thus, the university
sector has undertaken in this period a
measurably larger portion of national R&D
performance. Federal intramural perfor-
mance has accounted for 15 percent of the
national R&D total in most years in the past
decade and in some years somewhat less.

Relationship to GNP

The relationship of R&D efforts to econo-
mic growth and productivity is a subject of
considerable study and interest at the
present time. Therefore, brief dr.ta are
included here on R&D/GNP ratios.

In 1965 the share of national R&D activities
in the gross national product (GNP) was 2.9
percent and was virtually the same in 1966
and 1967, but each year thereafter the ratio
has declined somewhat and is an estimated
2.3 percent in 1974.

During the same period the share of the
Federal R&D effort in the GNP total has also
declined, although more steeply. In 1965 the
Federal R&D/GNP ratio was 1.9, but by 1974
it was an estimated 1.2.2 In these years
Federal dollar support within the national
R&D effort declined relatively and, when
adjusted for inflation, declined absolutely as
well.

2The R&D. GNP ratios are close approximations because of
the fact that R&D data for performing sectors vary slightly
from one report to another. See National St- ien«; Foundation.
N(1 tional Patterns of R&D desoun es. I95J-I974 Funds &
Manpower in the United Stu es (NSF 74-304) (%1 a:4)11)14ton.

C 20402 Supt of Do( umoots. U S Government Printing
Office). 1974. Tlift Federal R&D funding totals in that report
ddfor slightly from those shown in this report he ause they
are derived from performer sources.
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share compares with a 69-percent share in
1965. At that time universities and colleges
accomplished 12 percent of the national R&D
effort, although for 1974 their estimated
share is 15 percent. Thus, the university
sector has undertaken in this period a
measurably larger portion of national R&D
performance. Federal intramural perfor-
mance has accounted for 15 , 'rcent of the
national R&D total in most years in the past
decade and in some years somewhat less.

Relationship to GNP

The relationship of R&D efforts to econ..-
mic growth and pi oductivity is a subject of
considerable study and interest at the
present time. Therefore, brief data are
included here on R&D/GNP ratios.

In 1965 the share of national R&D act:vities
in the gross national product (GNP) was 2.9
percent and 1%, cIS virtually the same in 1966
and 1967. but each year thereafter the ratio
has declined somev hat and is an estimated
2.3 percent in 1974.

During the same period the share of the
Federal R&D effort in the GNP total has also
declined, although more steeply. In 1965 the
Federal R&D/GNP ratio was 1.9. but by 1974
it was an estimated 1.2.2 In these years
Federal dollar support within the national
R&D effort declined relatively and, when
adjusted for inflation, declined absolutely as
well.
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Comparisons With Other Countries
As already mentioned, the national R&D/

GNP ratio for the United States has shown a
moderate but steady decrease since' 1967.
This trend can be compared with those of
other leading industrial nations. In the late
sixties the United Kingdom and France
reflected only slight change from one year to
the next in their GERD/GNP ratios, but after
1969 their ratios also declined. (See chart.)
For Canada the change throughout the
1965-73 period was insignificant. By con-
trast. West Germany reflected a steady rise
in its ratio after 1968, and the best estimates
available indicate an increase for Japan
between 1967 and 1973, despite a drop
between 1971 and 1973.3

For all the countries except the United
States the 1973 ratios are derived from
estimates based on data from a number of
sources and are, therefore, subject to
revision. Nonetheless, these data indicate
that the United States no longer appears to
sustain the highest ratio; West Germany and
the United Kingdom are at approximately the
same level.

Since R&D efforts bear a relationship to
the output of technology intensive products,
the United States' changing trade position in
such products vis-a-vis Japan, West Ger-
many, and other Western countries has been
studied with R&D/GNP ratios as part of the
background.' These ratios can also be used

3For all these t (manes gross expenditures for research and
development (GERD) was used in computing the ratios GERD
is distinguished from R&D proper in that it toclude,; R&D
plant For the United states national data on R&D plant
expenditures have nil been available because of difieront
reporting conditions and, thus, only R&D data were Lsed.
ausing U S. ratios to be somewhat understated.

41.or example. see Stacbtice. Tet.hnalogy and the Economy
I learings before, the Stag oinnuttee on St lento. Rehear( h. and
Dex elopment. Committee un St fence and Astronautic s 92
(ong . 2nd secs (April 11, 12. 13. 18. 20. 1972).
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to provide trend data for individual coun-
tries, which can be related to economic
growth and other variables.

The U.S.S.R. was not included in the chart
because the method of computing the GERD/
GNP ratio for this country is significantly dif-
ferent than that used for the other countries.
Both GERD and GNP data have to be
calculated from fragmented sources to attain
comparability with series used in non-
Communist countries. Recent analysis indi-
cates a rise in the GERD/GNP ratio for the
U.S.S.R. between 1969 and 1972 and a ratio
of 3.6 in 1972, the latest obtainable year.5

The figures given in this whole discussion
are broadly derived and can be used as
measures of relative magnitude and general
trends only. They may, however, suggest
areas of further investigation.

5Estimates made by Dr Robert W. Campbell. Indiana
University



Section 2. PROGRAMS AND PERFORMERS

Current Programs

In 1975 DOD, as has been the case for many years, accounts for
approximately one-half (49 percent) of all Federal R&D obligations.
The scheduled increase of $1,009 million for this agency outweighs
any other agency increase.6

The DOD increase was derived from planned expansion for a number
of programs. The greatest rise among the services was shown by the
Navy, where efforts on the Trident submarine ballistic missile
system, the strategic cruise missile system, the CH-53E helicopter,
and the VFX fighter prototype commanded most of the additional
funds. Next in size of increase was the Air Force, and chief programs
contributing to higher funding for this service were the air-launched
cruise missile, Minuteman III, advanced ICBM technology, the
Advanced Warning and Control System (AWACS), the Advanced
Airborne C lmmand Post, the B-1 advanced strategic bomber, the
EF-111A electronic warfare support aircraft, and the new air combat
fighter. The net rise for the Army is small, yet such individual pro-
grams as the Site Defense of Minuteman, tactical forward area air
defense systems, and the advanced attack helicopter were expanded
significantly.

NASA reflects such a slight rise for 1975 that it amounts to a leveling
off. Within the overall R&D total the NASA share is estimated at 16
percent. Despite the fact that in the 1975 budget Skylab is no longer
funded and large declines are planned in lunar and planetary explor-
ation and in the communications satellite program, plans for other
NASA programs produce a net increase. The greatest of these by far
is for the space shuttle. Another manned space flight program to
receiye higher support is the Apollo-Soyuz Test Project, jointly
conducted between the United States and the U.S.S.R. Under physics
and astronomy major attention is directed to work on three High
Energy Observatories.

bOn the basis of t ongressional appropriation al bon the DOD increase was reduced by
approximated; $750 million
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Federal obligations for research a
!Dollars in m

Agency

Actual

1973

Total $16,821

Department of Defense 8,404
National Aeronautics and Space

Administration . 3,061

Department of Health, Education, and
Welfare ... .. .. 1,838

Atomic Energy Commission 1,363

National Science Foundation 480

Department of the Interior . .. 243

Department of Agriculture 367

Department of Transportation 311

Environmental Protection Agency 181

Department of Commerce 191

Office of Economic Opportunity 109

Other agencies 275
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HEW continues to maintain an 11-percent share of the Federal R&D
obligational total in 1975 despite a $115 million reduction in its overall
program. The chief reason is that $162 million in funds for the Nation-
al Institutes of Health (NIH), originally scheduled for obligation in
1973, was not obligated until 1974, causing that year to be un-
expectedly high. Nine out of 10 NIH institutes show decreases in
1975: only the National Cancer Institute is scheduled for increased
support. HEW's Alcohol, Drug Abuse, and Mental Health Adminis-
tration will be cut back. On the education side, the National Institute
of Education was expected to receive a sizable increase in 1975, but
this rise was entirely offset by the decrease in funding reported for
the Office of Education (the latter decline due to the rionreporting of
vocational R&D activities pending passage of proposed consolidated
education grants legislation).

Federal obligations for research and development, by agency
(Dollars in millions(

Agency

Actual Estimates

1973 1974

Percent
change
1973-74 1975

Percent
change
1974.75

Total $16,821 $17,743 + 5.5 $19,597 + 10.4

Department of Defense 8,404 8,599 + 2.3 9,608 + 11.7
National Aeronautics and Space

Administration 3,061 3,026 1.1 3,071 + 15
Department of Health, Education, and

Welfare . . . . 1,838 2,347 + 27 7 2,233 4.9
Atomic Energy Commission . 1,363 1,431 + 5.0 1,704 + 19.1
National Science Foundation 480 530 f 10.4 653 + 23 3
Department of the Interior 243 286 + 17.5 557 + 94.8
Department of Agriculture 367 386 + 5.4 406 + 5.0
Department of Transportation 311 358 + 15.3 397 I- 10.7
Environmental Protection Agency .. . 181 174 3.7 343 +96.8
Department of Commerce . 191 210 + 10.2 263 + 25.1
Office of Economic Opportunity 109 50 54.5
Other agencies . 275 348 + 26.2 363 I- 4.8



The AEC $273 million increase for 1975 is second only to that for DOD
and will raise the AEC share of the overall R&D obligational total
slightly to 9 percent. Aside from relatively small increases for
weapons R&D and testing and for naval reactor development, the
bulk of the expansion is directed to energy work. The 1973 fuel crisis
engendered a long-range national energy program in which the R&D
effort of AEC was chosen for a central role. Civilian reactor develop-
ment is the heart of the AEC program with chief activity focused on
the liquid metal fast breeder reactor. Gas cooled and molten salt
breeder reactor programs were also expanded as was general
reactor safety analysis. The highest relative gain for any program in
1975 was scheduled for controlled thermonuclear fusion research.

The gain of $124 million for NSF was brought about by the same
forces that raised the AEC level. In 1975 the share of NSF in the
Federal R&D total is an estimated 3 percent. The growth for NSF is
primarily derived from increases for basic research project support
and for the RANN (Research Applied to National Needs) program.
Most of the increases for support of basic research are to encourage
work that could eventually contribute to energy self-sufficiency, and
within RANN the increases are directed to research on solar and
geothermal energy and to the energy research and technology effort
(energy conversion and storage, systems, and resources, advanced
automotive propulsion, and energy and fuel transportation projects).

The increase for Interior of $271 million for 1975 is the third highest
in dollars and almost the highest relatively of any agency, at 95 per-
cent. Again, almost all of this growth can be attributed to energy-
related R&D programs. Work in fossil fuels is primarily an Interior
responsibility, and more than one-half of the Interior increase for
1973 is found in this area: for the Office of Coal Research on coal
liquefaction, gasification, direct combustion, and advanced power
systems, and for the Bureau of Mines on coal, petroleum, and oil
shale R&D programs. In addition, the Office of the Secretary has ex-
panded research programs in 1975 on underground electric trans-
mission, energy conservation, and mined area protection, and the
Bureau of Land Management has a new research program on the
marine environment. Partly in response to energy needs, the mining
technology program of the Bureau of Mines has a large planned
increase, as does the Geological Survey for mineral resources sur-
veys and special environmental projects.

9
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The Department of Agriculture (USDA) was expected to receive a
small increase in funding in 1975. This will reflect the continuing
research programs of the Agricultural Research Service and the Co-
operative State Research Service. These cover production,
marketing, and use of agricultural products and research at
agricultural experiment stations.
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The Department of Transportation (DOT) reported a planned
increase of 11 percent in 1975. The largest program increase was for
railroad research. Two programs where expansion was directly
related to the energy program were the energy conservation program
of the Office of the Secretary and the pollution control program of the
Coast Guard concerned with spillage and waste. Other increased
R&D programs w ere for urban mass transportation, highway safety,
and multimodal studies.

The $169 million increase for EPA in 1975 is totally related to the
energy program. This 97-percent rise in environmental R&D efforts is
the greatest relative rise for any agency. Almost all of the added
funding was placed under the broad heading of energy-related
environmental R&D programs. These were to be carried out by EPA
in both a coordinating and operating capacity. EPA planned to trans-
fer much of these funds to other agencies for energy-related envi-
ronmental work with the rest being used by EPA for specific R&D
projects under its own direction.

A 25-percent increase for the Department of Commerce is primarily
the result of the addition of two new programs in 1975: the National
Bureau of Fire Prevention and the former community development
program of the Office of Economic Opportunity (OEO), which was
transferred to the Commerce Office of Minority Business Enterprise.
Other Commerce programs IA ere maintained on about the same level
or increased slightly, for example, those of the National Oceanic and
Atmospheric Administration (NOAH) and the National Bureau of
Standards (NBS).

The 24 other Federal agencies reporting R&D activities in the current
(1973-75) period included OEO until 1974, after which time that
agency was terminated. Its remaining R&D programs were trans-
ferred to other agencies. Aside from the absence of any funding for
OEO in 1975, R&D activities of the Special Action Office for Drug
Abuse Prevention were steeply reduced. On the other hand, the R&D
programs of the Veterans Administration (VA) and the Department of
Housing and Urban Development (HUD) were raised significantly: VA
for further work on veterans health problems and HUD for activities
related to energy systems and community development, cash assis-
tance, and other programs. The Department of Justice reported a
slight increase to cover crime prevention and control R&D programs
and the Department of State planned an increase in Agency for Inter-
national Development programs.

10

Performers

In 1975 an estimated 73 percent of t
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7Federally Funded Research and Development Cente

Federal obligations for research and
(Dollars in m II

Actual

Performer 1973

Total $16.821

Federal intramural 4,619

Industrial firms . 7,874
FFRDC's1 administered by industrial

firms 582

Universities and colleges 1,916

FFRDC's1 administered by universities 725

Other nonprofit institutions .. 601

FFR DC's / administered by nonprofit
institutions 183

State and local governments 257

Foreign performer:. 64

1Federally Funded Re. :arch and Development Centers
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10

Performers

In 1975 an estimated 73 percent of the Federal R&D total, of $14.3
billion, will be placed in the form of grants and contracts with extra-
mural performers. The remaining $5.3 billion, or 27 percent, will be
obligated intramurally for work by Federal personnel.

INDUSTRY

Industrial firms were scheduled for a decided rise in funding in
1975 to a level that would be one of the highest on record. However, as
a share of all Federal research and development performed, this tector
(including FFRDC's)7 was expected to represent 51 percent, well below
the 66 percent peak in 1963. Most of the industry effort has been
centered on development programs.

7Federally Funded Research and Development Centers.

Federal obligations for research and development, by performer
(Dollars in millions)

Performer

Actual Estimates

1973 1974

Percent
change
1973-74 1975

Percent
change
1974-75

Total $16,821 $17,743 + 5.5 $19,597 + 10 4

Federal intramural 4,619 4,940 + 6.9 5,267 + 6.6
Industrial firms . . . 7,874 7,987 14 9,311 +166
FFRDC's1 administered by industrial

firms 582 584 + .3 634 + 8.4
Universities and colleges 1,916 2,226 + 16 2 2,296 + 31
FFRDC's I administered by universities 725 782 + 7.8 886 + 13.3

Other nonprofit institutions 601 720 + 19.9 698 3.2
FFRDC's1 administered by nonprofit

institution. 183 188 + 2.6 209 + 11.4

State and local governments 257 243 5.6 228 6.1

Foreign performers . 64 73 + 13.8 69 5.9

I Federally Funded Research and Development Centers



The 1975 increase in planned use of industrial capability was
brought about largely by expected expansion of a number of DOD
programs on the part of all three services and by plans for sharply
stepped up energy R&D programs under the management of AEC, EPA,
and Interior (notably the Bureau of Mines, the Office of Coal Research,
and the Office of the Secretary.)8

Aside from the effect of energy programs, three agencies have
continued to account for more than nine out of 10 dollars of Federal
support to industrial firms for the entire 1965-75 decade. These are
DOD, NASA, and AEC, in that order. Although NASA support to
industry has been declining in recent years, little change is expected to
occur between 1974 and 1975; in fact, a very slight increase is
indicated.

INTRAMURAL

Between 1965 and 1975 the Federal intramural sector reflects a
steady rise in funding and is the only performing sector with no decline
in support in any year. Federal intramural activities cover costs
associated with the administration of extramural programs by Federal
personnel as well as all other costs connected with intramural R&D
performance. Intramural performance has been fairly evenly divided
between research and development, although in 1975 greater weight is
expected to be placed on the research end of the spectrum.

The share of intramural work in total Federal R&D activities has
been growing. Between 1965, and 1969 it ranged between 21 percent
and 22 percent. Between 1970 and 1975 the range is 25 percent to 28
percent.

Since 1969 DOD and NASA have provided approximately three-
fourths of the support to Federal intramural performance, and in
earlier years the share was even larger. Thus, the funding of these
agencies has the most effect on the overall intramural support trend.
The agencies that make up most of the rest of the intramural total are
HEW, USDA, Interior, and Commerce, and this pattern has prevailed
for many years. A gradual tendency is discernible for the
non-DOD/NASA grc up to assume an increasing share of the intramural
total.

Bln October 1974 the President signed P.L. 93-438. transferring the AEC and Interior programs to
the newly established Energy Research and Development Administration.
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UNIVERSITIES AND COLLEGES

Agency use of universities and colleges for R&D performance has
grown almost continuously in the 1965-75 period with a drop only in
1970. However, growth has been uneven from year to year.
Approximately one-half of the effort of this sector is devoted to basic
research and most of the rest to applied research.

The share of the university-and-college sector in the Federal R&D
total has risen more steeply than the intramural share. In 1965
universities and colleges accounted for 8 percent of the entire Federal
R&D program effort, and by 1975 they were expected to account for 12
percent.
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The agencies that have primarily contributed to the increase in
university-and-college support are HEW and NSF. They have made up
for decreased support on the part of DOD and NASA, the other chief
support agencies until 1975. For 1975 DOD is still the 'bird agency in
size of funds to the university-and-college sector, but AEC and USDA
have moved up into fourth and fifth places, as NASA has declined.

Federal ObjjgatjOnsfO0e,seOtt
by "performer slid Okara0Or of vigor

(13i lions of 'dollafs),,

Industrial
firms a

Federal
intramural

Universities
and colleges

Development

Applied research

Basic research

FFRDC's Other
admin. by nonprofit

\universities institutions'

0
a ncludes Federally Funded Research .arid Development CinterSIFFROC's) adminiateradliy,,this

sector.
,

SOURCE: National Science Foundation
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Research by Fields of Science

An addition to the survey for this report was the collection of data
on research performed at universities and colleges by fields of
science.9 The survey covered the six research support agencies that
accounted for more than 90 percent of the Federal funding for this
sector: HEW, NSF, DOD, AEC, USDA, and NASA. The totals reported
were $1.6 billion for 1973, almost $1.9 billion for 1974, and just over
$1.9 billion for 1975.

In each year the life sciences made up more than one-half of the
total 55 percent in 1975. Next in order was support to the physical
sciences astronomy, chemistry, physics 15 percent. Engineering
1...ras expected to account for 8 percent in 1975. The environmental
sciences atmospheric, geological, and oceanography (excluding
biological sciences) were expected to account for 7 percent. The
social sciences were to receive an estimated 6 percent of the total;
mathematics, an estimated 3 percent; and psychology, an estimated 3
percent.

Some agencies are closely connected with support of certain fields;
e.g., HEW with support of the life sciences (four out of five dollars in
1975) and psychology (three out of five dollars), and NSF with support
of the environmental sciences (three out of five dollars). In the physical
sciences NSF is expected to provide one-half the support in 1975 and
AEC, one-fifth. In the case of both mathematics and engineering NSF
and DOD will each provide two out of five dollars. In the social sciences
HEW will provide almost one-half the support, and NSF will provide
one-third.

9For a further analysis of basic research and applied research performance. each treated
separately. see sections 3 and 4.
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FFRDC's

Federally Funded Research and Development Centers (FFRDC's)
are R&D-performing or-managing organizations exclusively or sub-
stantially financed by one or more Federal agencies and administered
for them by industry, universities, or other nonprofit institutions. AEC
is the principal support agency. Since it operates almost no labora-
tories of its own, AEC places most of its R&D funds in FFRDC'san
estimated 72 percent in 1975.

As a share of all Federal work carried out by FFRDC's, that done
for AEC is expected to amount to 71 percent of the 1975 total and that
done for DOD to amount to 19 percent. Next in order is the work
performed for NASA, an estimated 5 percent in 1975.

Over the 1965-75 decade Federal R&D performance by FFRDC's
has continued to rise. The increase was greatest for those administered
by industrial firms even though work by university-administered
FFRDC's has remained the most extensive.

Trends in Federal R&D support to FMC's
by administering sector

(13i Irons of dollars)
2.0

1.5

1.0

1 I
IMMO

- aim*

Universities and colleges,,,,,

Industrial firms

IMl Other nonprofit institutions
.................. ...

0
1965 67 69 71 73 75

Fiscal Year (est.)
SOURCE: National Science Foundation
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Federal R&D obligations to FFRDC's1 by admin
fiscal year 1975 (est.

'Dollars in millions'

Sector
All

agencies AEC DOD

Total $1,728.8 $1,223.6 $329.2

Industrial firms 633.5 627.3 .5
Universities

and colleges 826 0 566 0 181.6
Other nonprofit

institutions.. 209.3 30.3 147.1

1Federally Funded Research and Development Centers
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1.3
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Federal R&D obligations to FFRDC's1 by administering sector and agency,
fiscal year 1975 (est.)

IDollars in millions)

Sector
All

agencies AEC DOD NASA NSF hEW Other

Total $1,728.8 $1,223.6 $329.2 $89.1 $46.1 $3.1 $37.7

Industrial firms 633.5 627.3 .5 .1 5.3 .3
Universities

and colleges 886.0 566.0 181.6 87.7 40.8 1.4 8.5
Other nonprofit

institutions 209.3 30.3 147.1 1.3 1.7 28.9

'Federally Funded Research and Development Centers

OTHER NONPROFIT

Between 1965 and 1975 the share of the total Federal R&D effort
undertaken by other nonprofit institutions (including FFRDC's) rose
from 4 percent to almost 5 percent. HEW and DOD are the principal
support agencies.

STATE AND LOCAL GOVERNMENTS

Agencies of State and local governments were scheduled to
accomplish only 1.1 percent of the R&D activities of Federal agencies in
1975. The significance of this sector lies not in its size but in its recent
rapid growth. Estimates for 1974 and 1975 are down, however, owing to
reduced funding from HEW (the National Institute of Education and the
Office of Education) and from EPA.
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Section 3. BASIC RESEARCH

Federal obligations for basic research were $2,420 million in 1973.
A rise to $2,569 million was anticipated in 1974 and a further rise to
$2,599 million in 1975, a record high. In constant dollars, however,
the highest point was reached in 1967.

As a share of the Federal R&D total, basic research obligations
reached a peak of 15 percent in 1972. This level compares with 12
percent in 1965. The share was expected to amount to 13 percent in
1975-.

_trends in Federal basic
(Billions of dollars) (1:.'ircht of "FittA 'ota!)
3.0 19
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Agencies

Five agenciesNASA, HEW, NSF, AEC, and DUDaccounted for 89
percent of Federal support for basic research in 1973 and 1974, and
an estimated 87 percent in 1975.

NASA remains the largest support agency for basic research despite
significant decreases in the 1973-75 period. The 1975 decrease of
$102 million primarily reflects the near completion of two Viking
spacecraft, which are to be launched toward Mars in the summer of
1975. Wo;sk on the Mariner 10 program is also scheduled to decline
in funding in 1975. Mariner 10 spacecraft encountered Venus and
Mercury in 1974.

The NASA share of the Federal basic research total has decreased
from a high of 33 percent in 1969 to an estimated 24 percent in 1975.

The chief reason for NASA's high level of basic research funding lies
in the nature of its experiments, which call for large outlays for
expendable equipment. such as launch vehicles and spacecraft.

HEW, the second largest support agency for basic research,
increased its share of the Federal basic research total from 18
percent in 1965 to 23 percent in 1974. A decline to 21 percent is
estimated for 1975. The 1975 funding decrease of $44 million in part
reflects the fact that some of the National Institutes of Health funds.
originally scheduled for obligations in 1973, were not obligated until
1974. causing that year to be unexpectedly high. Also reflected is a
scheduled decrease for the Alcohol. Drug Abuse, and Mental Health
Ad ministration.



Federal obligations for basic research, by agency

(Dollars in millions)

Agency

Actual Estimates

1973 1974

Percent
change
1973.74 1975

Percent
change
1974.75

Total $2,420 $2,569 + 62 $2,599 + 1.2

National Aeronautics and Space
Administration 769 734 4.5 632 13.9

Department of Health, Education and
Welfare 458 588 + 28.4 544 75

National Science Foundation 392 421 + 7.2 509 +21.1

Atomic Energy Commission 275 286 + 3.8 325 138

Department of Defense 258 253 1.9 257 + 1.6
Other agencies 268 288 + 7,5 332 + 15.5

NSF shows the largest absolute and the largest relative increase for
basic research among the major agencies in the 1973-75 period. The
1975 rise of $89 million is primarily for Scientific Research Project
Support for all the science disciplines. Particular emphasis is placed
on energy research and on catalysis, biological pest control, plate
tectonics, and effects of wind on the design and construction of tall
buildings.

NSF also reflects the highest rate of growth among all the agencies in
the entire 1965-75 period with the result that its share of the Federal
basic research total increased from 10 percent in 1965 to 20 percent
in 1975.

The scheduled AEC increase for 1975, second only to that of NSF,
represents the first significant growth in basic research support for
this agency since 1967. This $39 million increase provides for
important growth in the controlled thermonuclear research program,
which seeks to develop a new energy source from a nuclear fusion
process. An increase in the physical sciences also provides for devel-
opment of fundamental understanding of the properties and behavior
of both matter and energy. The AEC share of the Federal basic
research effort fell from 15 percent in 1965 to 11 percent in 1974 but
was expected to increase to 13 percent in 1975.

21
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The DOD level of basic research shows little change in the current
(1973-75) period even though large increases were proposed for
DOD's total R&D program in 1975. The share of this agency in the
Federal basic research total has dropped from 16 percent in 1965 to
an estimated 10 percent in 1975.

The ether agencies have doubled their dollar support for basic
research in the 1965-75 period, while increasing their share of the
Federal total from 10 percent to 13 percent. USDA, Interior, and the
Smithsonian are primarily responsible for this growth. The
Geological Survey is the chief source of the scheduled increase for
Interior in 1975.
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Performers

The share of the Federal basic research total performed by
universqies and colleges has risen from 38 percent in 1965 to an
estimated 43 percent in 1975. A low of 35 percent was reflected in 1970.

The planned NSF increase of $82 million for basic research support
at universities and colleges in 1975 more than offsets the anticipated
declines in HEW and DOD support. As a result, NSF will replace HEW
as the largest supporter of research to this sector in 1975. The
estimated 1975 basic research support of HEW, although lower than
1974, is 12 percent higher than the 1973 level.

During the 1965-75 period Federal support of basic research at
universities and colleges is characterized by a decline in DOD and
NASA support and a growth in HEW and NSF support. The combined
DOD/NASA share has fallen from 36 percent of the Federal total in
1965 to an estimated 20 percent in 1975. During the same period the
HEW share increased from 22 percent to 28 percent, and the NSF share
increased from 17 percent to 33 percent.

Over the 1965-75 period Federal intramural performers have
accounted for approximately one-fourth of federally supported basic
research in almost every yearan estimated 25 percent in 1975.

Federal obligations for basic research, by performer
(Dollars in millions]

Performer

Actual Estimates

1973 1974

Percent
change
1973-74 1975

Percent
change
1974-75

Total $2,420 $2,569 + 6.2 $2,599 + 1.2
Federai intramural 585 635 + 86 655 + 3.1
Industrial firms' 545 495 9.2 406 179
Universities and colleges 924 1,036 + 12.2 1,124 + 85
FFRDC's administered by universities 252 264 + 4.8 288 + 9.3
Other nonprofit institutions] 88 106 +198 94 107
Other performers 26 34 + 27.1 32 5.3

lIncludes Federally Funded Research and Deve opnient Cen ere IFFR DC's) administered by this sector

NASA and Interior are primarily
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and 1975. Other key agencies in intra
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NASA and Interior are primarily responsible for the estimated
increase in Federal obligations to intramural performers between 1973
and 1975. Other key agencies in intramural basic researchUSDA,
DOD, and HEWshow little support change in the current period.

Between 1973 and 1975 the sharp decline in basic research support
to industrial firms was caused by NASA cutbacks. The whole trend of
industrially performed basic research has been directly related to
NASA programs. This agency has accounted for more than
three-fourths of the Federal total for this sector in the 1965-75 decade.

As a share of the total Federal basic research effort, industrial
performance was expected to decrease from a high of 23 percent in
1973 to 16 percent in 1975the lowest share registered in the 1965-75
period.
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Fields

The physical sciences share of the basic research total declined
from 38 percent in 1965 to an estimated 33 percent in 1974 and 34
percent in 1975. AEC, NASA, and NSF provide ',he chief support to the
physical sciences and account for most of the 1975 increase.

The life sciences were expected to decrease from 34 percent of the
Federal total in 1974 to 31 percent in 1975. They represented 29 percent
in 1965. Approximately one-half of the obligations to this field are
provided by HEW.

Support to the environmental sciences amounted to 16 percent of
the basic research total in 1965, increased to a high of 17 percent in
1970, and declined to the 16-percent level again in 1975. A sharp drop
in NASA support of the environmental sciences in 1975 more than
offsets a significant increase planned by the Geological Survey
(Interior). NASA, NSF, Interior, and DOD provide the major support to
this field.

NSF is primarily responsible for the large 1975 increase
anticipated for basic research in engineering. NSF was expected to
move from third place to first place in terms of engineering support,
ahead of DOD and NASA. The engineering sciences will constitute 10
percent of the basic research total in 1975, compared to 9 percent in
1965.

Mathematics shows a slight tendency to decline as a share of
Federal basic research in the past 10 years with an estimated 2 percent
of the total in 1975. Meanwhile, the share of the social sciences has
increased from 2 percent to 4 percent.

23

Federal obligations for basic research

(Dollars in millions(

Field of science

Total

Life sciences
Psychology . . .

Physical sciences

Astronomy
Chemistry. .
Physics
Other

Environmental sciences

Atmospheric
Geological
Oceanography
Other .

Mathematics
Engineering
Social sciences
Other sciences
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Federal obligations for basic research by field of science
(Dollars in millions]

Field of science Actual Estim a tes

1965 1973 1974 1975

Total
$1,690 $2,420 $2,569 $2,599

Life sciences
487 758 869 800Psychology

58 51 62 55Physical sciences
639 796 830 880

Astronomy .
177 202 202 242Chemistry
109 195 203 191Physics .
327 389 400 431Other .
26 10 25 17

Environmental sciences 263 445 430 418

Atmospheric .. 133 219 204 186Geological
96 164 156 154Oceanography 34 52 60 69Other

11 10 10

Mathematics
57 57 56 62Engineering .

147 206 209 268Social sciences
37 78 91 100Other sciences
2 28 22 15



Section 4. APPLIED RESEARCH

Federal support of applied research was scheduled to increase from
$4.1 billion in 1973 to $4.6 billion in 1974, and to increase further to
$5.1 billion in 1975. In constant dollars, a reasonable estimate for
1975 would place the level for that year at almost the highest ever
attained.

The applied research total grew at an average annual rate of 11.5
percent between 1973 and 1975, compared with only 3.2 percent
between 1965 and 1973.

The applied research portion of the Federal R&D total was expected
to be 26 percent in 1975 against 22 percent in 1965.

Trends in Federal applied research obligations
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Agencies

The three principal agencies in support of applied researchDOD,
HEW, and NASAcontinue to contribute to growth in the current
(1973-75) period. The combined effort of the three agencies has
decreased from 89 percent of the Federal total in 1965 to an
estimated 72 percent in 1975. Only HEW has influenced long-term
growth.

DOD reflects the fourth largest increase in applied research in 1975.
Most of the rise is attributable to the Air Force, chiefly in the areas of
engineering and physical sciences.The DOD share of the Federal
applied research effort was almost one-half in 1965, but will be
approximately one-third in 1975.

HEW is the only major agency to show a decline in applied research
support in 1975. As in the case of basic research, this decrease
partially reflects the fact that some National Institutes of Health
funds, originally scheduled for obligation in 1973, were not obligated
until 1974, causing that year to be unexpectedly high. The Alcohol,
Drug Abuse, and Mental Health Administration programs were also
expected to contract in 1975. The HEW share of the Federal total is
an estimated 25 percent in 1975 compared with 18 percent in 1965.

NASA plans the largest increase for applied research of any agency
in 1975. This expansion of effort is primarily for the outer planet
missions, scheduled for 1977, and for research related to the space
shuttle program. Over the entire 1965-75 period, NASA's applied
research effort has increased at an average annual rate of less than
1 percent, and its share of the Federal total has fallen from 24 per-
cent in 1965 to an estimated 16 percent in 1975.

The next six agencies in terms of applied research supportUSDA,
AEC, Interior, EPA, Commerce, ani NSFhave contributed impor-
tantly to the growth in applied research over the entire 1965-75
period. The combined dollar total of these agencies has increased



Federal obligations for applied research, by agency

(Dollars in millions)

Agency

Actual Estimates

1973 1974

Percent
change
1973-74 1975

Percent
change
1974-75

Total $4,080 $4,628 + 13.4 $5,074 + 9.6

Department of Defense .. . 1,497 1,540 + 2.9 1,611 + 4.6
Department of Health, Education, and

Welfare 1,001 1,313 + 31.2 1,254 4.6
National Aeronautics and Space

Administration 610 688 +127 806 + 17.2
Department of Agriculture 211 223 + 54 235 + 5.3
Atomic Energy Commission 150 167 +11 6 221 + 32.5
Department of the Interior 93 110 + 18.3 219 + 97.7
Environmental Protection Agency 65 85 +305 163 + 91 9
Department of Commerce 114 123 + 8.0 133 + 8.2
National Science Foundation 72 83 + 15.7 119 + 43.4
Department of Transportation 77 87 + 13.3 96 + 10.5
Veterans Administration . 67 75 + 12.7 82 + 8.8
All others 124 134 + 8.6 136 + 1.6

almost fourfold between 1965 and 1975 and has risen from 9 percent
of the Federal applied research effort in 1965 to 21 percent in 1975.
These agencies were expected to account for $298 million of the total
increase of $446 million scheduled for 1975. Much of the 1975 growth
results from the accelerated energy R&D program.

USDA shows a steady growth in applied research support each year
in the 1965-75 period. Its share of the Federal total has ranged
between 4 percent and 5 percent.

AEC's applied research shows strong growth in the entire 1965-75
period. During this time its share of the Federal total has increased
from 2 percent to 4 percent. The planned 1975 increase is primarily
to step up biomedical and environmental research on the assessment
of risks associated with radiation related to energy effluents common
to all sources of power.

Interior is scheduled for the largest increase in 1975 of any agency.
This growth provides for expanded energy-related programs within
the Office of Coal Research, the Bureau of Mines, and the Office of
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the Secretary. Interior's share of the applied research total was
expected to be 4 percent in 1975, compared with 2 percent in 1965.

The 1975 increase for EPA is for expanded work on energy-related
environmental research. EPA's share of the applied research total
has increased from 1 percent in 1970, the year the agency was
formed, to an estimated 4 percent in 1975.

Commerce has increased its share of the total applied research effort
from less than 1 percent in 1965 to 3 percent in 1975. Most of this
rise derives from expanded work within the National Bureau of
Standards and the National Oceanic and Atmospheric Administra-
tion.
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The NSF share of the total has increased in the 1965 -75 period from
less than one-tenth of 1 percent to 2 percent. Funding in 1975 is
mainly directed to energy-related research under the RANN
program.
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Performers

The Federal intramural sector accounts for one-third of the 1975
increase in total obligations for applied research, mainly as a result of
Interior, DOD, and NASA program changes. Applied research
performed directly by agencies has shown strong growth in the past
decade.

The intramural share of the Federal applied research total has
increased from 33 percent in 1965 to an estimated 39 percent in 1975.
DOD. NASA, and HEW have been the major contributors to this rise.

The industrial sector, the chief performance area in 1965, declined
sharply between 1966 and 1969. Since 1970, however, industry has
shown a steady rise in activity and was expected to account for 60
percent of the total increase in applied research obligations in 1975.
DOD and NASA are primarily responsible for the trend in industry
funding between 1969 and 1974. In 1975, EPA, Interior, and NSF were
scheduled for strong additional support to industry as a result of
expanding energy-related programs.

Federal obligations for applied research, by performer

(Dollars in millions]

Performer

Actual Estimates

1965 1973 1974

Percent
change
1973-74 1975

Percent
change
1974-75

Total $3,164 $4,080 $4,628 + 13.4 $5,074 + 9.6

Federal intramural 1,029 1,613 1,834 +137 1,980 + 7.9
Industrial firms1 1,235 1,169 1,216 + 40 1,485 + 22 1

Universities and colleges 480 770 945 +228 929 1 7

FFRDC's administered by
universities 189 131 144 + 95 179 + 24.7

Other nonprofit
institutions 1 180 295 354 + 20.1 362 + 2.1

Other performers 51 102 135 + 32 8 140 + 36

]Includes Federally Funded Research and Development Centers IFFRDC s) administered by this sector
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The share of industry in applied research performance by Federal
agencies was 39 percent in 1965 and an estimated 29 percent in 1975.

The university-and-college sector grew steadily in applied
research performance from 1965 to 1974. A slight decrease was
expected in 1975. HEW was primarily responsible for the changes in
funding.

The university-and-college share of the Federal applied research
total has increased from 15 percent in 1965 to an estimated 18 percent
in 1975.
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Fields

Over the past decade the engineering sciences have made up the
largest share of the applied research total. In 1975 their portion will be
39 percent compared with 45 percent in 1965. Major support to
engineering has been provided by DOD and NASA. The expanding
energy-related programs of Int'rior and EPA, however, will contribute
significantly to the large increases planned in engineering in 1975.

The life sciences share of total applied research obligations has
increased from 21 percent in 1965 to an estimated 35 percent in 1974,
but was expected to decline to 31 percent in 1975. HEW is the primary
funding agency for the life sciences.

On the other hand, the physical sciences portion of the total fell
from 12 percent in 1965 to 8 percent in 1974. An increase to 10 percent
was estimated for 1975. Although DOD and AEC are the major sources
of support to the physical sciences, EPA and NASA were also expected
to contribute to the 1975 increase.

The environmental sciences will receive 9 percent of the applied
research total in 1975, compared with 13 percent in 1965. Most support
to the environmental sciences is provided by NASA and DOD.

Support to the social sciences has tripled between 1965 and 1975,
while the social sciences share of the applied research effort has risen
from 3 percent to 5 percent. HEW is the chief funder of this field.

Mathematics and psychology will each receive less than 2 percent
of the applied research total in 1975, approximately the same as in
1965. Primary support is provided by DOD.

%it,/ 27

Federal obligations for applied resear

'Dollars in millions]

Field of science

Total

Life sciences
Psychology
Physical sciences

Astronomy
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Physics
Other

Environmental sciences

Atmospheric
Geological
Oceanography
Other

Mathematics
Engineering
Social sciences
Other sciences
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Federal obligations for applied research, by field of science
I Dollars in millions)

Field of science
Actual Estimates

1965 1973 1974 1915

Total $3,164 $4,080 $4,628 $5,074

Life sciences 680 1,300 1,597 1,563
Psychology 46 66 76 73
Physical sciences 390 330 382 490

Astronomy 15 2 6 11
Chemistry 135 114 129 144
Physics 210 179 214 298
Other 30 34 33 37

Environmental sciences 413 346 382 455

Atmospheric 111 137 143 145
Geological 268 95 97 128
Oceanography 23 59 66 84
Other 11 56 76 98

Mathematics 48 69 86 91
Engineering 1,429 1,554 1,700 1,958
Social sciences 90 218 246 274
Other sciences 68 197 161 172



Section 5. DEVELOPMENT

Federal obligations for development rose from $10.3 billion in 1973 Agencies
to an estimated $10.5 billion in 1974. Another increase to $11.9 billion
was scheduled for 1975.

The 1975 level represents a new high in Federal obligations for
development work. The previous peak was $11.3 billion in 1967.
When constant dollars are used (with a reasonable estimate for 1975)
the previous peak, by a considerable margin, is still 1967.

The development share of the Federal R&D total declined from 67
percent in 1965 to a love of 59 percent in 1974. The share in 1975 is an
estimated 61 percent.

Trends in Federal development obligations
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DOD, NASA, and AEC were expected to account for 88 percent of the
Federal development effort in 1975, compared with 99 percent in
1965.

DOD has been milking up an increasing share of the development
total. The ratio will be an estimated 65 percent in 1975, compared
with 52 percent in 1965.

DOD planned the largos: dollar increase of any agency in 1975. Chief
expansion was scheduled by the Navy for such programs as the
Trident submarine-based missile, the CH-53E helicopter, and a new
small strategic submarine. Important increases were also planned by
the Air Force for development of the B-1 advanced strategic bomber,
the EF-111A electronic warfare support aircraft, the advanced ICBM
and the Airborne Warning and Control System, among other
programs.

NASA remains the second largest development support agency,
although its share of the Federal development total has decreased
from 38 percent in 1965 to an estimated 14 percent in 1975. The 1975
funding increase is related to expansion of development for the space
shuttle, which more than offsets a decrease resulting from comple-
tion of Skylab.

AEC maintained a fairly constant level or development support
between 1965 and 1974. and the AEC share of the total bAs remained
aroma! 9 percent. An increase of $179 million, however, is planned in
1975. primarily for Federal accelerated development of the liquid



Federal obligations for development, by agency

(Dollars in millions!

Agency

Actual Estimates

1973 1974

Percent
change
1973-74 1975

Percent
change
1974.75

Total $10,321 $10,546 + 2.2 $11,924 + 13 1

Department of Defense 6,649 6,806 + 2.4 7,740 + 137
National Aeronautics and Space

Administration 1,682 1,605 4.6 1,633 + 1.8

Atomic Energy Commission 938 978 + 4.3 1,158 + 183
Department of Health, Education, and

Welfare 378 445 + 17.7 435 2.4
Department cf Transportation 233 271 + 15.9 300 + 10.7
Department of the Interior 84 99 +190 230 + 131 2

Environmental Protection Agency 106 80 24.5 168 + 109 7
Department of Commerce 60 68 + 12.4 110 + 61 4
Other agencies 191 194 + 1.0 150 22.7

metal fast breeder reactor (LMFBR) and other nuclear energy
efforts. AEC's share of total Federal development was expected to be
10 percent in 1975.

The combined total of all other agencies is an estimated 12 percent
of the development total in 1975. The non-DOD/NASA/AEC group
represented only 1 percent in 1965. HEW and DOT are responsible
for most of the growth between 1965 and the current period. In 1975.
however, the increase for the "other agency" group is primarily
attributable to energy-related development programs of Interior and
EPA. The 1975 increase for Commerce, by contrast, results from the
transfer of OEO's Community Development Program to the Office of
Minority Business Enterprise.
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Performers

Federal funds to industrial firms for development work increased
from $6.7 billion in 1973 to $6.9 billion in 1974, Another rise to $8.1
billion was scheduled for 1975. Even so, this total is still below the peak
of $8.8 billion reached in 1967. The industry share of the total Federal
development effort has fallen from 77 percent in 1965 to 65 percent in
1974, although the share was expected to increase to 68 percent in
1975.

The 1975 increase to industrial performers will result primarily
from planned growth by DOD. Additionally, AEC, Interior, and EPA
expect to increase development contracts to industrial firms.

The Federal intramural development effort has grown as a share of
total Federal development, from 17 percent in 1965 to an estimated 22
percent in 1975. DOD accounts for approximately three-fourths of the
intramural total and has been the major influence in the generally
rising support of this sector.

The combined effort of all performers other than industrial firms
and Federal laboratories was expected to account for 10 percent of the
Federal total in 1975.

Federal obligations for development by performer

!Dollars in millions!

Performer

Actual Estimates

1965 1973 1974

Percent
change
1973-74 1975

Percent
change
1974-75

Total $9 7C0 $10,321 $10,546 + 2.2 $11,924 + 13 1

Federal intramural 1,639 2,422 2,471 + 2.0 2,633 + 6.5
Industrial firmsi 7,524 6,742 6,860 + 1.8 8,054 + 17.4

Universities and colleges 77 222 245 + 10.4 243 9

FFRDC's administered by
universities 224 342 375 -f 9.5 418 + 11.7

Other nonprofit
institutions t 274 400 448 + 11.9 451 + .6

Other performers 215 193 147 23 8 125 15 1

'Includes Federally Funded Resea ch and Development Centers IFFRDC s) adrniniste ed by this sector
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Section 6. GEOGRAPHIC DISTRIBUTION, 1973

Since 1963 data have been collected on the geographic distribution
of Federal R&D funds, although only since 1968 have the data been
collected on an annual basis.

For 1973 the 11 agencies participating in the survey reported a
total of $16.5 billion in R&D obligations. Their combined funding
represented 98 percent of the Federal R&D total. These agencies also
reported $758 million for R&D plant.

Data are given on a prime contract basis, although a sample sur-
vey was made of the effects of first-tier subcontracting in 1973. Indica-
tions are that if subcontracting is taken into account, the dispersion of
funds is greater than the pattern shown in the following pages.

Synposis

In 1973 only two States, California and Maryland, received more
than $1 billion in Federal R&D support. Since 1969 the number in this
category had been three or four.

The California level of $3.8 billion was almost as high as in 1970 and
reflected a substantial increase over support to this State in 1972.

The Maryland level of $1.4 billion was the highest on record for this
State.

Between 1972 and 1973 the number of States in the $500 million-to-$1
billion category increased from eight to nine.

Every State (including the District of Columbia) received R&D support
in 1973. The lowest amount received by any State was $9 million by
North Dakota.

Twenty-six States were reported as receiving higher amounts in 1973
than 1972, but of these only two showed increases of more than $100
million.

31
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The 25 States with decreases in funding between 1972 and 1973
represented an unusually large number to receive decreases in any
year.

The net result of these changes was greater concentration of the
Federal R&D effort in 1973 compared with 1972 in the two leading
support States, although the concentration in the 10 leading States
did not change at all.

Distribution of total Federal R&D obligations,
by State, FY 1973

Mountain
West North Central

Ent North Central

New
England

ar,. Middle
Atlantic

/
Pacific

South
Atlantic

.o
D

..-. D

West South Central
1111 SI billion

or more

IN 5500 to
$1 000 million

East

South
Central

Ei mow ssco
m tilon0 $25 to $100
moon

0 Ur4 525 mitlion



The Leading States

Federal R&D support has always tended to focus in a relatively
small number of States. In both 1972 and 1973 the 10 leading States
accounted for 68 percent of the Federal R&D total compared with
slightly hi,her percentages in earlier years. Although the concentration
among the leading 10 States, after decreasing between 1963 and 1972,
did not change from 1972 to 1973, the share of the leading two States
rose from 29 percent to 32 percent between 1972 and 1973.

Over the decade in which geographic data have been reported,
1963-73, the same States have tended to appear in the "leading 10"
group. Eight StatesCalifornia, Maryland, Massachusetts, Florida,
New York, Texas, New Jersey, and Pennsylvaniahave been among
the 10 States leading in Federal R&D support. Another State in this
group in 1973, Missouri, was also among the leading 10 in 1971 and
1972.

California remained well in the lead in 1973, with almost
one-fourth of all Federal R&D performance taking place (or being
managed) within its borders. The 23.3-percent share of California in
1973 compares with 35.1 percent in 1963 and a low of 21.4 percent in
1972. The $367 million increase for this State in 1973 was by far the
largest for any State and was chiefly brought about by contracting on
the part of DOD and NASA for missiles, aircraft, and aerospace work.
A prime example would be the work done for the Navy Trident
submarine-based missile system. While DOD and NASA placed their
funds with industry, NSF provided added research support to
universities and colleges. AEC and 0E0 increased their obligations to
Federally Funded Research and Development Centers (FFRDC's). DOD
and NASA also stepped up obligations to their own intramural facilities
located in California.

The 1973 Maryland share of 8.7 percent in total Federal R&D

support was the highest on record. This situation resulted from the
increase of $117 million realized in 1973 over 1972, the second highest
increase among the States. More than three out of five Federal R&D
dollars in Maryland are obligated to intramural installations, and the
heaviest support is provided by DOD, HEW, and NASA. The increases
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for intramural work by these three agencies largely accounted for the
1973 grow th, although the rise was partly caused by added contracting
to industry on the part of DOD and NASA. Among the larger Federal
laboratories and testing facilities in Maryland are the National
Institutes of Health (HEW), the Naval Ordnance Laboratory (Navy), the
Edgew ood Arsenal Laboratories (Army), the Goddard Space Flight
Center (NASA), the National Bureau of Standards (Commerce), and the
Agricultural Research Center (USDA).

Massachusetts received almost the same amount of support in 1973
as 1972, the decline was relatively small. The share of this State in the
Federal R&D total, 5.8 percent, scarcc!y changed. DOD is responsible
fur approximately two- thirds of the support to this State, and this
support is distributed among intramural, industrial, university-and-
college, and FFRDC performers. HEW is responsible for approximately
one-eighth of the support, largely directed to universities and other
nonprofit institutions. Neither of these agencies changed the amounts of
their funding appreciably between 1972 and 1973, although some
decline occurred for DOT in funding for the Transportation Systems
Center and for NASA in the form of obligations to industrial firms and
universities.

Distribution of Federal R&D obligations to the 10 States leaaing in such
support in fiscal year 1973 for fiscal years 1963, 1908, 1972 and 1973

!Dollars in millions)

State 1963 1968 1972 1973

Total, all States (millions of dollars) $12,251 $15,690 $16,262 $16,486

Percent Distribution

Califor ma 35 1 27.4 21 4 23 3
Maryland 5 5 5 8 8.1 8.7

Massachusetts 4.2 5 1 5.9 5.8

Florida 2 8 5 1 6.3 5.8

New York 7 7 7 5 6.6 5.7

Texas 3.2 5 6 4.0 3 9
New Jersey 3.3 4.3 4.7 3.9
Pennsylvania 3.6 3.9 3.9 3.8

Missouri 19 8 4.2 37
Virginia 3.4 5.8 3 3 3.4
All other States1 293 287 31.6 320

Int ludeS outlying areas and offices abroad
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$12,251 $15,690 $16,262 $16,486

Percent D istribution

35.1 27 4 21 4 23 3
55 58 8.1 8.7
42 51 5.9 5.8
28 51 63 58
77 75 66 57
3.2 56 4.0 39
33 43 47 3.9
36 39 39 38
19 8 42 37
34 58 3.3 34

29 3 28 7 31 6 32 0
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For Florida, the net decline of $71 million in 1973 was the fourth
largest of any State and moved Florida below the $1 billion mark. The
State remained in fourth place, but the share of total decreased to 5.8
percent from 6.3 percert. The decline for Florida was entirely caused
by smaller obligations awarded to industry by both DOD and NASA,
and decreased intramural performance for NASA. In the case of NASA
most work is carried out at the Kennedy Space Center at Cape
Kennedy.

In 1973 New York, for the second consecutive year, experienced
the greatest decrease in Federal R&D funding of any State. The net
decline of $143 million moved New York below the $1 billion level and
helped to move this State to fifth place in support for the first time.
Almost the entire decrease was brought about by lower DOD
obligations to industrial firms within the State. By 1973 work on several
aircraft contracts was nearing the completion stage.

R&D support to Texas scarcely changed between 1972 and 1973.
This State continued to be the site of R&D performance primarily for
NASA and DOD, with both of these agencies prime users of industrial
firms for aerospace, aircraft, and electronics work. Additionally , these
agencies are engaged in important intramural activities in Texas, the
most outstanding example being those at NASA's Manned Spacecraft
Center in Houston.

New Jersey reflected the second greatest net loss in R&D support in
1973, in the amount of $118 million. The New jersey share of total also
dropped. Since DOD, notably the Army, accounts for more than
four-fifths of the federally sponsored performance within the State.
changes in DOD support strongly influence the total. In 1973 DOD
intramural activity declined considerably from the 1972 level. The
larger DOD installations in New Jersey include a cluster of Army
communications and electronics laboratories at Fort Monmouth and the
Picatinny Arsenal at Dover. At the same time DOD support to industrial
firms also declined significantly in 1973, and NASA support to industry
declined ,omewhat in connection with work on the space tracking and
data acquisition network.
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The amount of Federal support to Pennsylvania decreased only
slightly in 1973 from 1972, and the share of this State within the Federal
R&D total remained virtually the same. Approximately one-half of the
Federal performance within Pennsylvania is undertaken for DOD.
mostly for the Navy, and about one-sixth for AEC. In 1973 DOD
increased industry contracts and decreased its own int ramural
obligations. AEC support to the Bettis Atomic Power Laboratory, an
FFRDC, was increased in 1973 for work on naval reactor development
as well as work on au advanced type of liquid water breeder reactor
(LWBR).

In 1973 Missouri showed the third largest decrease of any
State$71 millionand its share of the Federal R&D total was
reduced. Nine out of 10 Federal R&D dollars in Missouri are provided
by DOD and NASA. An increase in DOD funds to both industry and
intramural work was offset by a decrease in NASA obligations to
industry for work on Skylab.

The 1973 increase of $38 miilior for Virginia was the fourth largest
of any State. Here, also, virtually nine out of 10 dollars are directed to
State performers by DOD and NASA. but the largest share of the
workload is borne by intramural performance rather than industrial.
For example, the Army maintains a group of laboratories at Fort Belvoir
for work on mobility equipment, night vision and other problems, and
the Navy supports the Naval Weapons Laboratory at Dahlgren. In 1973,
however, the Virginia total was increased by additional DOD contracts
to industry.

In 1973 Washington was in 11th place in terms of Federal R&D
support. compared with 10th place in 1972. Nonetheless, a gain of $30
million was reflected by this State for industrial work on aircraft for
DOD (the Air Force) and work for AEC at the Hanford Engineering
Development Laboratory (an FFRDC) at Richland.

The District of Columbia, Ohio, New Mexico, and Colorado were in
12th place to 15th place, in that order, in 1973. Of these, the District of
Columbia showed a gain, mostly for work in the intramural sector, New
Mexico showed a slight gain, and Colorado showed the third highest
gain of any State, at $42 million. In Colorado most of the increase was
brought about by larger NASA contracts to industry, partly for work on
the Viking Lander System. Ohio's decrease of $43 million in Federal
R&D funding was the fifth highest of any State and could be traced
principally to lower DOD (Air Force) obligations to industrial firms.

35

Distribution of Funds by Perfo

The major performing sectors repre
States. Various factors have led to the e
industrial, academic, or Federal intramu
States and to Federal use and support o
R&D purposes. R&D capability, once de
again so that certain States become est
kinds of R&D performance. A number of SI
than one area (both industrial and aced
situation is enhanced by the fact that on
often encourage the growth of other kind



pport to Pennsylvania decreased only
he share of this State within the Federal
he same. Approximately oile-half of the
Pennsylvania is undertaken for DOD,
out one-sixth for AEC. In 1973 DOD
and decreased its own intramural

e Bettis Atomic Power Laboratory, an
for work on naval reactor development
d type of liquid water breeder reactor

the third largest decrease of any
hare of the Federal R&D total was
1 R&D dollars in Missouri are provided
se in DOD funds to both industry and
y a decrease in NASA obligations to

Ilion for Virginia was the fourth largest
ly nine out of 10 dollars are directed to
NASA, but the largest share of the
1 performance rather than industrial.

s a group of laboratories at Fort Belvoir
, night vision and other problems, and
apons Laboratory at Dahlgren. In 1973,
increased by additional DOD contracts

11th place in terms of Federal R&D
ce in 1972. Nonetheless, a gain of $30
to for industrial work on aircraft for
for AEC at the Hanford Engineering

RDC) at Richland.

io, New Mexico, and Colorado were in
order, in 1973. Of these, the District of
for work in the intramural sector, New
d Colorado showed the third highest
In Colorado most of the increase was
ntracts to industry, partly for work on
's decrease of $43 million in Federal
st of any State and could be traced
rce) obligations to industrial firms.

35

k

Distribution of Funds by Performers

The major performing sectors represent contrasting patterns by
States. Various factors have led to the evolution of concentrations of
industrial. academic, or Federal intramural competence within given
States and to Federal use and support of these performer groups for
R&D purposes. R&D capability, once demonstrated, tends to be used
again so that certain States become established leaders for certain
kinds of R&D performance. A number ofStates show leadership in more
than one area (both industrial and academic, for example), and this
situation is enhanced by the fact that one kind of R&D performer will
often encourage the growth of other kinds in a supporting capacity.

t



INDUSTRY

Areas of industrial performance are for
the most part separated geographically. For
example, in 1973 California and Flcrida led in
Federal R&D support to industry because the
kind of industrial R&D capacity found within
these States was particularly adaptable to
military and/or space programs. The next
three States in order of Federal use of
industry were Missouri. New York, and New
Jersey. which represent further geographical
dispe:sion. These States also contain special-
ized industrial capabilities, largely in air-
craft. aerospace. and electronic fields, that
are applicable to large-scale Federal
development programs.

The dispersed pattern is carried further by
the next five States supported in 1973
Washington. Massachusetts. Maryland.
Pennsylvania. and Texas.

More than 80 percent of Federal industrial
R&D performance in 1973 was undertaken in
the 10 States mentioned above. Considerable
overlap is found between these "industrial"
States and the 10 States leading in Federal
use of all types of performers. The reason is
clear. 51 percent of all Federal R&D work
was accomplished by industrial firms (in-
cluding FFRDC's) in 1973. The chief support
agencies were DOD and NASA.

FEDERAL INTRAMURAL

Federal intraniural performance, which
represented 27 percent of all Federal R&D
performance in 1973. reveals a different
picture. Here, the leading States have a
tendency to cluster along the Eastern

( i

seaboard, with some notable exceptions. The
five leading States for intramural perfor-
mance were Mary rid. California, Virginia,
Florida. and he District of Columbia.
The fact that tu o of the leading States are
cont;guous w ith the District of Columbia is
not surprising. The Federal R&D centers
located in those States were placed close to
administering agency headquarters. In the
case of Florida and California. intramural
performance centers were placed in ad-
'intageous positions for military and space
testing or were economically located in
relation to industrial R&D contractors.

An examination of the next five States in
Federal intramural activity in 1973Ohio.
Alabama. Texas. New Mexico. and Massa-
chusettsreveals only one on the Atlantic
coast plus two on the Gulf Coast and two
inland.

The 10 leading States in Federal intra-
mural performance accounted for approxi-
mately 75 percent of that performance in
1973, and they largely represented the R&D
activities of DOD and NASA.

UNIVERSITIES AND COLLEGES

The chief areas of university-and-college
capability are found in the coastal or the East
North Centre'. regions of the United States.
California. New York, Massachusetts, Penn-
sylvania. and Illinois were the leading States
in Federal R&D support to the academic
sector in 1973. The leading agencies behind
this support were HEW, NSF, and DOD. In
the next five StatesTexas, Maryland,
Michigan, Ohio. and Wisconsin t pre-
dominance of HEW was pronounced.
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seaboard, with some notable exceptions. The
five leading States for intramural perfor-
mance were Maryland. California, Virginia.
Florida. and the District of Columbia.
[he fact that two of the leading States are
contiguous with the District of Columbia is
not surprising. The Federal R&D centers
located in those States were placed close to
administering agency headquarters. In the
case of Florida and California. intramural
performance centers were placed in ad-
vantageoue positions for military and space
testing or were economically located in

relation to industrial R&D contractors.

An examination of the next five States in
Federal intramural activity in 1973 Ohio.
Alabama. Texas, New Mexico, and Massa-
chusettsreveals only 3r.e on the Atlantic
coast plus two on the Calf Coast and two
inland.

The 10 leading States in Federal intra-
mural performance accounted for approxi-
mately 75 percent of that performance in
1973, and they largely represented the R&D
activities of DOD and NASA.

UNIVERSITIES AND COLLEGES

The chief areas of university-and-college
capability are found in the coastal or the East
North Central regiors of the United States.
California, New York, Massachusetts, Penn-
sylvania. and Illinois were the leading States
in Federal R&D support to the academic
sector in 1973. The leading agencies behind
this support were HEW. NSF. and DOD. In
the next live States Texas. Maryland,
Michigan. Ohio. and Wisconsinthe pre-
dominance of HEW was pronounced
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The "leading 10" group accounted for 62
percent of all university-and-college R&D
performance for Federal agencies in 1973.
No one State predominated heavily. Perform-
ance by universities and colleges is more
dispersed than in the case of industrial and
Federal intramural performance. The
university-and-college sector carried out 11
percent to 12 percent of all Federal R&D
work in 1973.

UNIVERSITY-ADMINISTERED FFRDC's

The FFRDC's administered by universities
accounted for 4 percent of all Federal R&D
work in 1973. In certain individual States.
however, they stood out in importance.
Among the 10 leading States for this sector
were California, New Mexico, Illinois.
Maryland. and Massachusetts. These States
were selected for Federal R&D activities that
required certain conditions like low popula-
tion for expL'sive testing or availability of
special kinds of expertise.

AEC is the leading support agency in four
out of 10 of these States. The other support
agencies were DOD, NSF. and NASA.

OTHER NONPROFIT INSTITUTIONS

Other nonprofit institutions (including
FFRDC's) made up less than 5 percent of the
Federal R &D total in 1973. The "leading 10"
group for this performance sector coincide
with States previo--ly mentioned.



The 10 States
leading in Federal
R&D support to
performing sectors,
FY 1973
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R&D Plant

Over the 1963-73 period the lea& states
in support of R&D plant have been made up of
a group of 17 States. Five of themCalifor-
nia, Florida, New Mexico, Maryland, and
New Yorkwere among the leading 10 in
each of the eight years surveyed.

6 California remained in the lead in 1973 as
had been the case in 1971 and 1972 and IA ith
approximately the same level of funding in
each of those years. Chief support was
furnished by DOD and AEC.

In 1973 AEC was the chief source of
support to R&D plant in Illinois, New York,
New Mexico, Washington, and Tennessee.
Each of these States contains FFRDC's under
AEC sponsorship.

Ohio appeared among the leading 10 States
in 1973 as a result of large obligations for
construction of the Environmental Control
Laboratory in Cincinnati.

Factors in R

Performing S

R&D obligatio
and compared
national activity
income, and tota
direct cause anc
drawn, the dat
wider choice of
in more popul
areas is relate
areas for R&D p

Federal obligations for R&D plant in the 10 States leading in such support. by agency. fiscal year 19
(Dollars in millions!

State Total AEC DOD NASA NSF HEW DOT Interior 0th

Total

California
Illinois ..
New York .

New Mexico . . ..
Maryland
Washington
ronda
Cho . .

Tennessee
District of Columbia . .. .

Other States2 .. ..

$758 $349 $146 $69 $56 $42 $38 $22 $

128
84
82
52
51

48
40

39
37
31

166

46

80
67
42

13)

40

5
35

34

52
13)

1

7
21

(3)

26
8
2

8

21

20
13)

3

13)

2

12

2
(3)

(3)
30

3

3
13)

(3)

(3)

18

32

3

7

12

1

1

5
13

3

14

21

4

2

13)

6
(3)

1

9

1

lIncludes the Departments of Agriculture and Commerce. arri Environmental Pro ection Agency

2Includes chttlying areas and offices abroad

3Less than S500.000
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In 1973 AEC was the chief source of
support to R&D plant in Illinois, New York.
New Mexico. vVoshington, and Tennessee.
Each of these States contains FFRDC's under
AEC sponsorship.

Ohio appeared among the leading 10 States
in 1973 as a result of large obligations for
construction of the Environmental Control
Laboratory in Cincinnati.

Factors in R&D

Performing Strength

R&D obligations can be ranked by State
and compared with such measures of
national activity as population. total personal
income, and total Federal taxes. Although no
direct cause and effect relationships can be
drawn, the data tend to indicate that the
wider choice of skills and institutions found
in more populous and wealth-producing
areas is related to the selection of those
areas for R&D performance.

ral obligations for R&D plant in the 10 States leading in such support, by aaency, fiscal year 1973

(Dollars in milli -sI

State Total AEC DOL) NASA NSF HEW DOT interior Others

otal $758 $349 $146 $69 $E6 $42 $38 $22 $36

fornia 128 46 52 20 3 3 3 - 1

ois 84 80 (3) (3) - - 4 -
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fl
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Impact of Subcontracting

As previously noted, data on geographic
distribution in this report are based on the
location of prime contractors performing
R&D work. Therefore, they do not reflect the
redistribution of Federal R&D funds among
the States as a result of subcontracting. Data
on NASA subcontracting are provided to gain
some insight on the impact of such subcon-
tracting.

The NASA data represent information on
all first-tier subcontracts in excess of $10,000
on each of the agenc}'s prime contracts in

excess of $500.000 and on second-tier
subcontracts in excess of $10.000 on each of
the first-tier subcontracts in excess of

$50.000,

The NASA data indicate that significant
redistribution of R&D funds among States
would be disclosed by the availability of full
subcontracting data from all agencies. The
support to the leading R&D support States
would tend to decrease somewhat (although
the net change would be small in relation to
their prime contracts). but in the case of
many smaller support States, the net
increase from subcontracts would be impor-
tant in relation to prime contracts awarded.

40

NASA

NASA subcontracts in 1973 totaled $348
million. Of this total, $122 million. or 35
percent, remained within the prime contract
State. and $226 million, or 65 percent,
crossed State lines.

These subcontract dollars originated from
prime contracts in 25 States, although the
subcontracts were performed in 42 States
and the District of Columbia.

As a result, 32 States and the District of
Columbia showed an increase in their share
of procurements, and 10 States showed a
decrease.

Six of the 10 States showing decreases
resulting from subcontracting were among
the leading seven SU. in 1973 prime
contract awards.
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Part II

FEDERAL FUNDS
FOR SCIENTIFIC

AND TECHNICAL
INFORMATION

43

Scientific and technical information (S&TI) is defined as knowledge
or data resulting from the conduct of research and development, or
required for organizing, administering, or performing research and
developmer4. Such information is used largely by scientists and
engineers engaged in R&D work.

S&TI activities cover a broad range, including publication and
distribution; documentation, reference and information services;
symposia and audiovisual communication; and R&D work in the
information sciences. This last category directly overlaps the R&D
activities reported in part I of this survey.

The data on S&TI in Federal Funds surveys include only direct
S&TI obligations of Federal agencies; S&TI costs under R&D contracts
and grants are specifically excluded. It follows, therefore, that the
totals in this report only partly reflect the S&TI activities supported by
the Federal Government.

Despite this limitation, the broad measurement of direct S&TI costs
on a functional basis can be useful as a guide to analysis and planning.



AGENCIES AND ACTIVITIES

Growth continued in S&TI funding in the current (1973-75) period.
The estimated increase in 1974 was greater than that anticipated for

1975, however.

Despite almost no neZ. change between 1973 and 1975, DOD remains
well in the lead in S&TI support. The next two agencies in size of
support-Commerce and HEW-reflect considerable gains between
1973 and 1975.

Federal obligations for scientific and technical information, by agency

[Dollars in mil ions)

Agency

Actual Estimates

1973 1974

Percent
change
1973.74 1975

Percent
change
1974.75

Total $437.9 $467 9 + b.9 $485.0 4 3.7

Department of Defense 161.1 157.6 - 2.2 161.8 4 2.7

Department of Commerce 84.6 93.0 + 9.9 100 8 f 8.4

Department of Health, Education, and
Welfare 66.7 82.3 + 23 4 81.2 - 1.3

Library of Congres, 325 348 + 71 36 1 + 3.7
Department of the Interior 161 206 + 28.0 25.6 4 24 3

National Aeronautics and Space
Administration 24 7 24.4 - 1.2 25.0 + 25

Departmeht of Agriculture 12.6 13.0 + 3.2 13.4 + 31
National Science Foundation 10 7 10 2 - 47 7.3 28 4

Other agencies 28 9 32 0 + 10 7 338 I- 56

Trends

Between 1960 and 1975 federally funded S&TI activities expanded
more than six times.

In 1975 S&TI obligations were expected to be equal to 21/2 percent of

total Federal R&D obligations.

44

The greatest S&TI increase in absolute
tation, reference, and information servic
expected to account for 46 percent of th
37 percent in 1960.

Conversely, the funding for publication
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largest S&TI category-an estimated 1.
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growth in the current (1973-75) period,
1975 is the most extreme of any of the

Symposia and audiovisual media will
percent of the S&TI total in 1975, comp

Trends in Feder& obligations for scientifi
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IDoilars rn motion

Fiscal
Year

Total
Publication

and
distribution

Docu
tion,
enc

in for

se

1960
1961
1962
1963
1964

$ 75.9
91.6

128 5
164.5

1203 2

$ 37,0
48.7
557
67 7
59 9

1965 224.7 68.2
1966 277.7 82 7
1967 324.4 87.1

1968 359.2 100.7
1969 362 5 96.0
1970 3E6.8 98.9
1971 397 6 106.0
1972 419 4 116 6
1973 437.9 122 6
1974 lest) 467 9 131.6
1975 lest.) 485 0 141.0

11(1( I Ides $17 2 milli() t for management, winch was reported se
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in millions'

tual Estimates

Percent
change

Percent
change

973 1974 1973-74 1975 1974.75

7.9 $467.9 4- 6.9 $485.0 + 3.7

61.1 157.6 - 2.2 161.8 + 2.7
84.6 93.0 + 9.9 100.8 + 8 4

66.7 82 3 +23.4 81.2 - 1.3
32.5 34.8 + 7.1 36.1 + 3.7
16.1 20.6 +28.0 25.6 +24.3

24.7 24.4 - 1.2 25.0 + 2.5
12.6 13.0 + 3.2 13.4 + 3.1
10.7 10.2 - 4.7 7.3 -28.4
28.9 32.0 + 10 7 33 8 + 5.6

Hy funded S&TI activities expanded

xpected to be equal to 21,i percent of

(.1.. t-4
44

The greatest S&TI increase in absolute terms has been for documen-
tation, reference, and information services. This category in 1975 is
expected to account for 46 percent of the S&TI total, compared with
37 percent in 1960.

Conversely, the funding for publication and distribution, the second
largest S&TI category, is expected to make up 29 percent of the 1975
total, against 49 percent in 1960. Even so, dollar growth for this
category has been substantial.

Research and development in information sciences is now the third
largest S&TI category-an estimated 16 percent of the 1975 total-
compared with 4 percent in 1960. This area of activity shows no
growth in the current (1973-75) period, but the increase from 1960 to
1975 is the most extreme of any of the categories.

Symposia and audiovisual media will account for an estimated 9
percent of the S&TI total in 1975, compared with 10 percent in 1960.

Trends in Federal obligations for scientific and technical information
activities, by major categories

(Dollars in millions!

Documenta
tion, refer- Symposia

R&D in infor-
mation sci-

ences, docu-

Publication ence and and mentation

Fiscal Total and information audiovisual and informa-

Year distribution services media tion systems,
techniques
and devices

1960. . . $ 75.9 $ 37.0 $ 28.4 $ 7.6 $ 2.9

1961 . . 91.6 48.7 29.0 6.7 7.2

1962 . .. 128.5 55.7 42.4 17.0 13.3

1963 . . 164.5 67.7 64.0 21.0 11.9

1964. . .. 1203.2 59.9 90.8 22.7 12.6

1965 224.7 68.2 102.0 32.3 22.5

1966 277.7 82.7 124.6 22.5 48.0

1967 324.4 87.1 152.5 31.7 53.1

1968 359.2 100.7 165.6 34.1 58.8

1969 362.5 96.0 170.9 31.8 63.7

1970 . 386.8 98.9 198.1 32.6 62.1

1971 . 397.6 106.0 193.8 32.8 65.0

1972 419.4 116.6 196.5 36.5 69.7

1973 437.9 122.6 198.0 37.9 79.4

1974 (est I 467.9 131.6 217.0 40.4 78.9

1975 (est.) 485.0 141.0 224.2 42.1 77.6

'Includes $17 2 million for management, which was reported separately from the other categories in 1964 only



Categories

Under each major category one subcate-
gory accounts for most of the costs. This
pattern has been consistent throughout the
1960-75 period.

For publication and distribution, ;n 1975
more than nine out of fen dollars are
allocated to direct costs of tois function.

For documentation, reference, and infor-
mation services, library and reference
accounts for almost four out of five dollars.

Under symposia and audiovisual media,
symposia and technical meetings lay claim on
almost two out of three dollars.

Federal obligations for scientifikand tech
100

5485 mdhan

5141 million
Publication &
cbstnbubon

Publication &
distribution

95%

Support of
publications

5%

SOURCE: sonons Science FOundetion
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Er information services
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centers
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Agencies

Although 22 agencies reported S&TI
activities for 1975, the leading 12 account for
more than 98 percent of the total dollars
obligated.

S&TI costs are not wholly comparable
among agencies; some agencies have full
reporting systems while others lack the
means for capturing all their S&TI costs. In
the 1973-75 period, 13 agencies reported no
S&TI obligations despite reporting R&D
programs. In some cases agencies cannot
identify S&TI costs; in others. all such costs
are incurred under extramural R&D
contracts and grants.

The ratio of S&TI obligations to the R&D
obligations of an agency varies widely from
one agency to another. Only in some cases do
S&TI efforts bear a direct relationship to an
agency's R&D work. They often represent
independent services, such- as those of the
Patent Office within Commerce, the National
Agricultural Library within USDA or the
S&TI activities of the Library of Congress.

DOD, HEW, and Commerce together
account for 71 percent of the S&TI total in
1975.

DOD will account for an estimated 33
percent of total Federal S&TI obligations in
1975. as much a reflection of the Army's S&TI
reporting systems as any other factor.
Although Navy and Air Force R&D program
totals are larger than that of the Army, their
reported S&TI totals are lower. The Defense
Agencies represent a substantial portion of
the DOD total, largely because they include
the Defense Documentation Center.

Distribution of Federal obligations for scientific
and technical information, by agency and

subdivision, fiscal year 1975 (est.)

(Dollars in millions)

Agency and subdivision
Total

obiigations

Total, all agencies ... ..

Department of Defense . ..

Department of the Army
Department of the Navy _

Department of the Air Force
Defense Agencies

Department of Commerce

Patent Office
National Technical

Information Service
National Bureau of

Standards
National Oceanic and At-

mospheric Administration
Other .. .

Department of Health,
Education, and Welfare . .

National Institutes of Health
(National Library of

Medicine) . . ...
Alcohol, Drug Abuse, and

Mental Health
Administration

Health Resources
Administration

Food and Drug
Administration

Library of Congress
Department of the Interior

Geological Survey
Other

National Aeronautics and
Space Administration

Department of Agriculture

National Agricultural Library
Forest Service
Agricultural Research

Service
Other

National Science Foundation.
Atomic Energy Commission
Veterans Administration
Department of r-ansportation
Smithsonian Institution
Other agencies

$4f.;5.0

161.8

Percent

100.0

33.4

69.7
17 9
24.6
49.5

14.4
3 -7
5.1

10.2

100.8

73 6

11.7

9.5

4.8
1.2

20.8

152

2.4

2.0

10
.2

81.2

58.6

(28.0)

11.0

46

4.4

16.7

12.1

(5.8)

36.1
25.6

18.3
7.3

2.3

.9

.9

7.4
5.3

3.8
1.5

25.0
13.4

5.2
2.8

4.9
3.9

3.6
1.0

1.0
.8

.7
.2

7.3
70
6.6
6.0
56
8.6

1.5
14
1.4
12
12
1.8
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Distribution of Federal obligations for scientific
and technical information, by agency and

subdivision, fiscal year 1975 (est.)

[Dollars in millions!

Agency and subdivision
Total

obligations Percent

Total, all agencies $485.0 100.0

Department of Defense 161.8 33.4

Department of the Army 69.7 14.4
Department of the Navy 17.9 3.7
Department of the Air Force 24.6 5.1
Defense Agencies 49.5 10.2

Department of Commerce 100.8 20.8

Patent Office 73 6 15.2
National Technical

Information Service 11.7 2 4
National Bureau of

Standards 9.5 2.0
National Oceanic and At-

mospheric Administration 4.8 1.0
Other 1 2 .2

Department of Health,
Education, and Welfare 81.2 16.7

National Institutes of Health 58.6 12.1
(National Library of

Medicine) (28.0) (5.8)
Alcohnl, Drug Abuse, and

Mental Health
Administration 11.0 2.3

Health Resources
Administration 4.6 .9

Food and Drug
Administration 4.4 .9

Library of Congress 361 74
Department of the Interior 25.6 5.3

Geological Survey 18.3 3.8
Other 7.3 1.5

National Aeronautics and
Space Administration 25.0 5.2

Department of Agriculture 13.4 2.8

National Agricultural Library 4.9 1.0
Forest Service 3.9 .8
Agricultural Research

Service 36 .7
Other 1.0 2

National Science Foundation 73 1.5
Atomic Energy Commission 70 1.4
Veterans Administration 66 14
Department of Transportation 60 1.2
Smithsonian Institution 5.6 12
Other agencies 86 1.8
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The gain in 1975 in funding for Commerce
is the largest absolutely and reflects
increased publication costs for the Patent
Office. In 1975 Commerce is expected to
represent 21 percent of the S&TI total.

HEW will make up 17 percent of the
Federal S&TI total in 1975; almost three-
fourths of this effort is in the National
Institutes of Health, the larger part in the
National Library of Medicine.

Interior reflects the largest relative in-
crease in 1975, mostly for the Geological
Survey with higher costs in all categories.

NASA and AEC, despite large overall R&D
programs, report comparatively small
amounts for S&TI purposes because so much
of their R&D work, including S&TI activities
connected therewith, is performed extra-
murally.

Activities

Certain agencies tend to be predominant in
certain categories of S&TI activity. Although
DOD reports considerable activity in all four
major categories, HEW is active in three,
NASA in two, and Commerce in two.

S&TI functions tend to flow back and forth
between categories. Often an agency will
initiate 3 &TI activities in one category, or
subcategory, and as its R&D programs grow,
extend into the other categories.



Category 1. Publication and Distribution

CoMrilerce;

:DOD:

NASA,:

intorior

HEW

$141 million
(Perce6t)

20 40 1. 60

SOURCE: National Science Foundation

COMMERCE: Patent Office
70.800 patents in FY 1975 (est )
Official Gazette, weekly abstracts of current patents

DOD: Departments of the Army. Navy, and Air Force
journal articles
Technical reports
Technical notes
Technical memorandums
Contractors' and grantees' reports
Research reviews
Research bulletins
Research reports
Newsletters
Surveys
Monographs
Proceedings of symposia
Handbooks
Books
Abstracts and bibliographies

NASA
journal articles
Technical reports. notes. and memorandums

Contractors' reports
Conference proceedings
Scientific and Technical Abstracts (STAB)
International Aerospace Abstracts
Indexes
Bibliographies
Technical reprints
Specibl publications

INTERIOR: Geological Survey
Books
Maps
Charts
Atlases
Research summaries
Journal articles
Bibliography of North American Geology
Geophysical Abstracts

HEW: National Institutes of Health
journals of the institutes
Journal articles
Indexes
Bibliographies
Abstracts
Monographs
Books
Reports

Alcohol, Drug Abuse,
and Mental Health Administration

Scientific and technical papers
Manuals
Reviews and analyses
Journal articles

Office of Education
Research in Education

USDA
Papers
Bulletins
Reports
Periodicals

AEC
Technical reports
Progress reports
Summary reports
Topical reports
journal articles
Proceedings of meetings
Nuclear Science Abstracts
Progress reviews
Books
Monographs
Bibliographies
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tents

rce

Contractors' reports
Conference proceedings
Sr tentific and Technical Abstracts (STAR)
International Aerospace Abstracts
Indexes
Bibliographies
Technical reprints
Specibl publications

INTERIOR: Geological Survey
Books
Maps
Charts
Atlases
Research summaries
journal articles
Bibliography of North American Geology
Geophysical Abstracts

HEW: National Institutes of Health
journals of the institutes
journal articles
Indexes
Bibliographies
Abstracts
Monogra phs
Books
Reports

Alcohol, Drug Abuse,
and Mental Health Administration

Scientific and technical papers
Manuals
Reviews and analyses
journal articles

Office of Education
Research in Education

USDA
Papers
Bulletins
Reports
Periodicals

AEC

Technical reports
Progress reports
Summary reports
Topical reports
journal articles
Prot endings of meetings
Nuclear Science Abstracts
Progress reviews
Books
Monographs
Bibliographies
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Category 2, Documentation, reference, and infor-
mation services

DOD: Defense Agencies
Defense Documentation Center

Departments of the Army. Navy, and Air Force
Libraries
Specialized information centers
Technical information analysis centers
Translations

HEW: National Institutes of Health
National Library of Medicine
Specialized information centers
Translations

Office of Education
ERIC system of information clearinghouses in

education research
Food and Drug Administration

Specialized information centers
Alcohol, Drug Abuse,
and Mental Health Administration

Specialized information centers

LIBRARY OF CONGRESS
Science and technology portion

COMMERCE: Patent Office
Search Room

National Bureau of Standards
National Technical Information Service (NTIS)
National Standard Reference Data System (NSRDS)

at



NASA
ST1 documentation facility
Headquarters and field center libraries
Specialized information centers
Regional dissemination centers
Translations

DOT
Specialized information centers

USDA
National Agricultural Library

Category 3. Symposia and audiovisual media

0

DOD

HEW

Interior

VA

Agriculture

$42 million

(Percent)

20 40
i

60

. SOURCE. National Science Foundation,

DOD: Departments of the Army, Navy, and Air Force
Sc ience «inferences
Support of symposia with professional groups. scientific

societies, and educational institutions
Nlotion pictures
Slides
Video tapes
Exhibits

HEW: National Institutes of Health
Travel to scientific meetings, U.S. and abroad
Support of conferences and symposia
Support of international congresses
Sound films on boo functions. diseases, and treatment
TV interviews
Slides
Photographs
Exhibits

NASA
Participation in and support of scientific symposia and

technical meetings

VA
Participation in seminars and symposia
Films
Slides

Category 4. Research and development in infor-
mation sciences, documentation, and information
systems, techniques, and devices

DOD

... HEW

NSF

Commerce

Library of
Congress

rx

I

$78 million

(Percent)
20' c. 40 60

SOURCE: National Science Foundation
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HEW: National Institutes of Health
Travel to scientific meetings, U.S and abroad
Support of conferences and symposia
Support of international congresses
Sound films on body functions, diseases, and treatment
TV interviews
Slides
Photographs
Exhibits

NASA
Participation in and support of scientifu, symposia and

technical meetings

VA
Participation in seminars and symposia
Films
Slides

Category 4. Research and development in infor-
mation sciences, documentation, and information
systems. techniques, and devices

DOD: 'Defense Agencies (largely ARPA)
Pepartments of the Army, Navy, and Air Force$78 million

R&D in advanced information systems

(Percent) Development of engineering data systems
Support of development of discipline-based information

20 40 60
systems

i Studies of man computer relationships (Project MAC)

DOD
Basic research in information sciences

HEW: National Institutes of Health (including NLM)
Improvement of MEDLARS system at NLM

HEW Development of mechanized searching services in the
institutes

Development of computer timesl-AIN techniques
NSF Alcohol. Drug Abuse.

and Mental /lea lth Administration
Improvement of information systems

Commerce Office of Education
Bibliographic automation of large library operations

Library of
Development of inr automated instructional materials-

handling progi am
Congress

NSF
Support of information systems development

SOURCE. National Science Foundation Research in ommunication process and retrieval
strategies



APPENDIXES

A. Technical Notes

B. Federally Funded Research and
Development Centers

C. Statistical Tables, Part I

Note

The detailed statistical tables for this volume for parts I and II,
appendixes C and D. have been published separately under one cover.

Included on pp. 58-66 in this volume are appendix C summary
tables 1. 2. and 3. as well as a complete listing of all the tables in
appendixes C and D. Detailed statistical tables may be obtained gratis
from the National Science Foundation, Washington, D. C. 20550.
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APPENDIX A

Technical Notes

SCOPE AND METHOD quality
general-

This report is organized in two parts. Part I is concerned activities
with Federal funds for research. development. and R&D scion t ifi
plant, and part II reports on funds for activities associated ma npow
with the collection and dissemination of scientific and
technical information. a. Re

fuller sc.
Between March and May of 1974. 34 Federal agencies and studied.

their subdivisions a total of 93 individual respondents
submitted data in response to a suryoy questionnaire In has
developed by the Foundation and distributed in January 1974. with g
1V1th the exception of AEC and NASA. the data received from sub*
the agencies were in terms of obligations and expenditures
incurred, or expected to be incurred. regardless of when the In app

funds wore appropriated or whether they wore identified in in a P

the respondent's budget specifically for R&D activities. The purpo

AEC data for research and development wore reported in b. De
terms of accrued costs, while the R&D plant transactions understa
were reported in terms of obligations. NASA reported its producti
1973 transactions in terms of obligations incurred, whereas includin
the 1974 and .975 transactions -;ore in terms of the budget process°
plan. which approximates obligations. testing.

Federal agencies also provided R&D data to the Office of c, RS
Management and Budget for inclusion in "Special Analysis 0 reactors
(Revised). Federal Research and Development Programs" in acquisiti
The Budget of the United States Government. Fiscal Year bons in
1975. Although the R&D data in the two reports aro use in R
reconcilable (see Relation to Other Reports. pg. 55 ). the data Exclude
in the Federal Funds report are more compreheasive and are oquipmo
tabulated in greater detail. Further more. the Federal Funds for fore
report incorporates data revisions that have resulted from facilities
changes made within the R&D portion of the budget rosoarc
subsequent to its presentation by the President to Congress in
February 1974.

DEFINITIONS (2) OB

Definitions are presented for the two parts of the report. a. Ob
Some definitions in part I are also applicable to part II. Tho contrac
definitions are essentially unchanged from prior issues of the t ions d
Federal Funds series. Were a

require

b. Ex
Part I. Reseak ^.h, Development, and R&D Plant and cas

when th

(1) RESEARCH. DEVELOPMENT. AND R&D PLANT For t

This term includes all direct, indirect. inrrdental. or accrued

related costs resulting from or necessary t' research, obligati
development, and R&D plant. regardless of wnether the accrued
research and development are performed by a Federal reimbu
agency (intramural) or performed by private individuals and expend'
organizations u.idor grant or contract (extrumurai). develop

Research and development exclude routine product testing, agency
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DIX A

Notes

SCOPE AND METHOD

This report is organized in two parts Part I is concerned
with Federal funds for research. development. and R&D
plant, and part II reports on funds for activities associated
with the collection and dissemination of scientific and
technical information.

Between March and May of 1974. 34 Federal agencies and
their subdivisions a total of 93 individual respondents
submitted data in response to a survey questionnaire
developed by the Foundation and distributed in January 1974
Vith the exception of AEC and NASA. the data received from
the agencies were in terms of obligations and expenditures
sat urrod. or expected to be incurred. regardless of when the
funds w ere apprupruited or whether they were identified in
the respondent's budget specifically for R&D activities. The
AEC data for research and development were reported in
terms of accrued costs. while the R&D plant transactions
were reported in terms of obligations. NASA reported its
1973 transactions in terms of obligations incurred, whereas
the 1974 and 1975 transactions were m terms of the budget
plan, which approximates obligations.

rederal agencies also provided R&D data to the Oftr:e of
Management and Budget for inclusion in "Special Analysis 0
(Revised) Federal Research and Development Programs" in
The Budget of the United States Government. Fiscal Year
1975 Although the R&D data in the two reports are
reconcilable (see Relation to Other Reports. pg 55 the data
in the Federal Funds report are more comprehensive and are
tabulated in greater detail Furthermore, the Federal Funds
report incorporates data revisions that have resulted from
changes made within the R&D portion of the budget
subsequent to its presentation by the President to Congress in
February 1974

DEFINITIONS

Definitions are presented for the two parts of the report
Some defmitums in part I are also applicable to part II. The
definitions are i,entuilly um hanged from prior issues of the
Federal Funds series

Part I. Research, Development, and R&D Plant

(1) RESEARCH. DEVELOPMENT'. AND R&D PLANT

This term int lodes all direct. indirect. ,ncidental, or
related t list, resulting frum ur necessary to research.
development. and R&D plant. regardless of whether the
researi li and development are performed by a Federal
agent y (intramural) ur performed by private indiv duals and
organizations under grant ur cuetract (extramural)
Research and development exclude routine product testing,
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quality control, mapping and surveys, collection
general-purpose statistics, experimental production. and
activities concerned primarily with the dissemination of
scientific information and the trainin of scientific
manpower.

a Research is systematic. intensive study directed toward
fuller scientific knowledge or understanding of the subject
studied. Research is classif'ed as either basic or applied.

In basic research the investigator is concerned primarily
with gaining a fuller knowledge ur understands g of the
subject under study.

In applied research the Investigator is primarily interested
in a practice! use of the knowledge or understanding for
purpose of meeting a recognized need.

b. Development is systematic use of the knowledge and
understanding gained from research, directed toward the
production of useful materials. devices. systems, or methods.
including design and development of prototypes and
processes. It excludes quality control. routine product
testing. and production.

c R&D plant (R&D facilities and fixed equipment. such as
reactors. wind tunnels. and radio telescopes) Includes
acquisition of. construction of. major repairs to. or altera-
tions in structure, works, equipment. facilities, or land. for
use in R&D activities at Federal or non-Federal installations.
Excluded from the R&D plant category are expendable
equipment and office furniture and equipment. Obligations
for foreign R&D plant are limited to Federal funds for
facilities located abroad and used in support of foreign
research and development

(2) OBLIGATIONS AND EXPENDITURES

a. Oblipations represent the amounts for orders placed.
contracts awarded, services received. and similar transac-
tions during a given period. regardless of when the funds
were appropriated and when future payment of money is
required.

b. Exper.C.ItureS represent the amounts for chocks issued
and cash payments made during a given purled. regardless of
when the funds were appropriated.

For those agencies operating on a cost-typo budget.
accrued expenditures and costs are reported instead of
obligations. Accrued expenditures represent all costs
accrued during the reporting pe.,od ..xcept those subject to
reimbursement frum other agencies. The information on
expenditures represents not cash payments for research.
development. and R&D plant. exclusive of any receipts of the
agency for those purposes.



The obligations and expenditures reported cover all
transactions from all funds available to the agency from
direct appropriations, trust funds or special account
receipts, corporate income, or other sources. including funds
appropriated by the President, that the agency received or
expects to receive The amounts reported for each year
reflect obligations and expenditures for that year regardless
of when the funds were originally authorized or received and
regardless of whether they were appropriated, received. or
identified in the agency's budget specifically or research.
development, or R&D plant.

An agency making a transfer of funds to another agency
includes such transfers in its report of obligations and
expenditures. The receiving agency does not report, for
purposes of this survey, funds transferred to it from another
agency. Similarly, a subdivision of an agency reports such
obligations or expenditures

Obligations and expenditures for work performed in
foreign countries include funds directly available to Federal
agent 'es and special foreign currencies separately appropri-
ated (The latter currencies are derived largely from
provisions of Public Law 480. 1954. as amended )

(3) COST COVERAGE

Funds reported for research and development reflect full
costs. In addition to costs of specific R&D projects. the
applicable overhead costs are also included. The anounts
reported include the costs of planning and administering R&D
programs, labor atory overhead, pay of military personnel.
and departmental administration.

(4) FISCAL YEAR

The fiscal year is the Government accounting period begin-
ning July i of one year ending June 30 of the following
calendar year. thus, fiscal year 1975 began on July 1. 1974
and will end June 30. 1975.

(5) AGENCY

An agency is an organization of the Federal Government
whose principal executive officer reports to the President.
The only exception is the Library of Congress. which is also
included in the survey. The term subdivision refers to any
major organizational unit of a reporting agency, such as a
bureau, division, office, or service,

(6) PERFORMERS

Performers are either intramural organizations accom-
plishing operating functions or extramural organizations or
persons receiving support or providing services as a result of
a contract or grant

.4 4

a Intramural performers are the agencies of the Federal
Government. Their work is carried on directly by thiar own
personnel. Obligations reported under this category are for
activities performed by the reporting agency itself, or they
represent funds that the agency transfer to another Federal
agency for performance for work, The ultimate performer
must be a Federal agency. If the ultimate perfurmer is not a
Fide, al agency. the funds so transferred are reported by the
traiisferring agency under the appropriate extramural
pea former category (industrial firms. universities and
colleges. other nonprofit institutions). Intramural perfor-
mance includes the costs of supplies and equipment.
essentially of an "off-the-shelf" nature, that are procured for
use in intramural research and development Also included
as part or the intramural performance total are the expenses
of Federal personnel engaged in planning and administering
intramural and extramural R&D programs.

b Extramural performers are all organizations outside the
Federal complex that perform with Federal funds under
contract or grant. Only costs of actual extramural R&D
performance are reported. For example, the purchase from
an extramural source of a launch vehicle which is
operational, i.e.. has gone beyond the development or
prototype stage and which is used in an intramural Federal
Installation for the performance of research and develop-
ment. is reported as part of the cost of intramural research
and development. Extramural performers are identified as
follows.

(i) Industrial firms are those organizations that may
legally distribute net earnings to individuals or to other
orga nizations.

(ii) Universities and colleges are institutions engaged
primarily in providing resident instruction for at least a
2 year program above the secondary school level. Included
arc, colleges of liberal arts, schools of erts and sciences.
professional schools, such as in engineering and medicine.
including affiliated hospitals: associated research insti-
tutes: and agricultural experiment stations.

(in) Other nonprofit Institutions are private organiza-
tions other than educational institutions, no part of whose
net earmags inure to the benefit of a private stwykholder or
individual, and other private organizations or::: for
the exclusive purpose of turning over thair enti.a net
earnings to such nonprofit organizations Also, private
individuals directly awarded R&D grants or contracts are
included under nonprofit institutions.

(iv) Federally Funded Research and Development
Centers are R&D-performing organizations exclusively or
substantially financed by the Federal Government that are
supported by the Federal Government either to meet a
particular R&D objective or. in some instances. to provide
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a Intramural performers are the agencies of the Federal
Government Mem work is carried on directly by their own
personnel Obligations reported under this category are for
activities performed by the reporting agency itself, or they
represent funds that the agency transfer to another Federal
agency for performance for work. The ultimate performer
must be a Federal agency If the ultimate performer is not a
Federal agency. the funds so transferred are reported by the
transferring agency under the appropriate extramural
performer category (industrial firms. universities and
colleges other nonprofit Institutions) Intramural perfor-
mance includes the costs of supplies and equipment.
essentially of an "off- the - shelf" nature. that are procured for
use in intramural research and development Also included
as part of the intramural performance total are the expenses
of Federal personnel engaged in planning and administering
intramural and extramural R&D programs

b Extramural performers are all organizations outside the
Federal complex that elrform with Federal funds under
contract or grant. Only costs of actual extramural R&D
performance are reported. For example, the purchase from
an extramural source of a launch vehicle which is
operational. i e.. has gone beyond the development or
prototype stage and which is used in an intramural Federal
installation for the performance of research and develop-
mPnt. is reported as pal of the cost of intramural research
and development. Extramural performers are identified as
follows:

(i) Industrial firms are those organizations that may
legally distribute net earnings to individuals or to other
organizations.

(n) Universities and colleges are institutions engaged
primarily in providing resident instruction for at least a
2 -veer program above tho secondary school level, Included
.ire colleges of liberal arts. schools of arts and sciences.
professional schools. such as in engineering and medicine.
int lading affiliated hospitals, associated research insti-
tutes. and agricultural experiment stations.

(iii) Other nonprofit institutions are private organiza-
tions other thee edu«itional institutions, no part of whose
net earnings inure to the benefit of a private stockholder or
individual. and other private organizations organized for
the exclusive purpose of turning over their entire net
earnings to such nonprofit organizations. Also. private
individuals direr tly awarded R&D grants or contracts are
included under nonprofit institutions.

(iv) re/fetidly Funded Research and Development
nters are R&D-performing organizations exclusively or

substantially foam rd by the Federal Government that are
supporti,ii by the Federal Government either to meet a
particular R&D objective or. in some instances. to provide
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majur facilities at universities iur research and associates
training purposes. Each center is administered by one or
the above extramural performers.

In general. all of the following qualification criteria are
met by an institutional unit before It is Included in the
Federally Funded Research and Development Center
category. (1) Its primary activities Include one or more of
the following. basic research. applied research, develop-
ment. or management of research and development (spe-
cifically excluded are organizations engaged primarily in
routine quality control and testing, routine service activi-
ties. production. mapping and surveys. and information
dissemination). (2) It is a separate opert.lianal unit within
the parent organization or is organized as a separately
incorporated organization. (3) it performs actual research
and development or R&D management either upon direct
request of the Federal Government or under a broad
charter from the Federal Government, but in either case
uHer the direct monitorship of the Federal Government;
(4! ' receives its major financial support (70 percent or
more) from the Federal Government. usually from one
agency: (5} it has or is expected to have a long-term
relationship with its sponsoring agency (about 5 years or
more). as evidence by specific obligations assumed by it
and the agency: (6) most or all of its facilities are owned
or are funded for in the contract with the Federal Govern-
ment, and (7) it has an average annual budget (operating
and capital equipment) of at least 5500.000.

(v) State and local governments are State and local
government agencies. excluding State and local universi-
ties and colleges. agricultural experiment stations. medical
,;( hoots. and affiliated hospitals Federal R&D funds
abligated directly to such State and local education insti-
tuions are included under the universities and colleges
perf orming sector in this survey. Research and develop-
ment under t! 'e State and local category are either
performed by the State or loc al agencies themselves or
granted or contracted by ouch agencies for performance
by other organizations. Regardless of the ultimate per-
former. I .deril R&D funds directed to State and local
governments . re reported under the State and local
government sector and no other.

(vi) Foreign performers are confined to foreign citizens.
organizations, or governments. a well as international
organizations, such as NATO. UNESCO. WHO. performing
work abroad financed by the Federal Government.
Excluded are payments to U.S. agencies, organizations.
or citizens performing research and development abroad
for the 7ederai Covt rnment. (The survey objectives do not
include information on offshore payments.) Also
excluded are payments. to foreign scientists performing in
the United States.



(7) rIELDS OF SCIENCE

The fields of science in this survey are divided into eight
broad field categories. most of them consisting of d number of
detailed fields. The broad fields are life sciences. psychology,
physical sciences, environmental sciences. mathematics.
engineering. social sciences. and other sciences not
elsewhere classified. The following listing presents the fields
grouped under each of the broad fields. together with
illustrative disciplines.

a. Life sciences consist of the biological. clinical medical.
other medical sciences, and life sciences not elsewhere
classified.

Life sciences include the following disciplines Anatomy.
animal sciences. bacteriology. biochemistry. bmgeography.
biological oceanography: biophysics: dentistry: ecology:

embryology; entomology: evolutionary biology: genetics:
immunology: internal medicine: microbiology: neurology.
nutrition and metabolism. opthalmology. parasitology;
pathology, pharmacology: pharmacy: physical anthropology.
physical medicine and rehabilitation: physiology: plant
sciences, podiatry, preventive medicine and public health:
psychiatry. rachobiology: radiology: surgery: systematics:
veterinary medicine.

Research in some of these disciplines may be classed as
biological. clinical medical. or other medical. depending
upon the nature of the particular project.

Biological sciences are those which. apart from the clinical
medical and other medical sciences as defined below. deal
with the origin, development, structure. function. and
interactions of living things

Clinical medical sciences are concerned with the study of
the pathogenesis. diagnosis. or the.apy of a particular
disease or abnormal condition in living human subjects under
controlled conditions

Other medical sciences are concerned with studies of the
causes, effects. prevention. or control of abnormal conditions
in man or in his environment as they relate to health, except
for the clinical aspects as defined above.

Life sciences. necl

h Psychology deals with behavior. mental processes. and
individual and group t harm teristu s and abilities Psycholo-
gy is divided into three categories biologic al aspects, social

,,aspet ts. and pschologit al sc iota es not elsewhere classified
Examples of the disciplines under each of these fields are

Biological aspects.

experimental psychology. animal oehavior, r linical psycholo-
gy. comparative psychology. ethology.

!Not iikewhereila,,afti'd Inc ludm miatideq iplinary prole( i within
the broad held and sAtIgh!(11. 1111111dr% prolr.(h for Sillpdrdie
Iola ha, not

A

Social aspects:

social psychology. educational, personnel. vocational
psychology and testing. industrial and engineering
psychology. development and personality

Psychological sciences. necl

c. Physical sciences are concerned with the under-
standing of the material anaerse and its phenomena They
comprise the fields of astronomy, chemistry. physics, and
physical sciences not elsewhere classified. Examples of the
disciplines under each of these fields are:

Astronomy:

laboratory astrophysics. optical astronomy, radio astro-
nomy, theoretical astrophysics. X-ray. Gamma -ray, neutrino
astronomy.

Chemistry:

inorganic, organo-metallic. organic, physical.

Physics

acoustics: atomic and molecular: condensed matter:
elementary particles; nuclear structure, optics. plasma.

Physical sciences. necl

J. Environmental sciences (terrestrial and extraterres-
trial) are concerned with the gross nonbiological properties
of the areas of the solar system which directly or indirectly
affect man's survival and welfare: they comprise the fields of
atmospheric sciences, geological sciences, oceanography.
and environmental sciences not elsewhere classified.
Obligations for oceanography are confined to studies
supporting physical oceanography Studies pertaining to life
in the sea. or other bodies of water, are reported as support
biology Support of ship operations is, where appropriate,
prorated between physical and biological oceanography.
Examples of the disciplines under each of these fields follow.

Atmospheric sciences:

aeronomy; solar: weather modification: extraterrestrial
atmospheres: meteorology.

Geological sciences.

engineering geophysics. general geology. geodesy and
gravity: geomagnetism. hydrology, inorganic geochemistry.
isotopic geochemistry. organic. geochemistry, laboratory
geophysics. paleomagnetism, paleontology. physical
geography and cartography. seismology. soil sciences

Oceanography:

chemical oceanography, geological oceanography. physical
oceanography. marine geophysics.

Environmental sciences. necl
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Stacie! ospec ts

social psychology. educational. personnel. vocational
psychology and testing: industrial and engineering
psychology: development and personality

Psychologicc.I sciences. nee]

c Physical sciences are concerned with the under-
standing of he material universe and its phenomena. They
comprise the fields of astronomy. chemistry. physics. and
physical sciences not elsewhere classified. Examples of the
disciplines under each of these fields are

Astronomy

laboratory astrophysics: optical astronomy: radio astro-
nomy. theoretical astrophysics: X-ray. Gamma-ray. neutrino
astronomy

Chemistry

inorganic organo-metallic: organic. physical.

Physics

acoustics. atomic and molecular: condensed matter:
elementary particles: , clear structure: optics: plasma.

Physical sciences. nec

d Environmental .3c ienc s (terrestrial and extraterres-
trial) are concerned with the gross nonbiological properties
of the areas of the solar system which directly or indirectly
affect man's survival and welfare: they comprise the fields of
atmospheric sciences, geological sciences, oceanography.
and environmental sciences not elsewhere classified.
Obligations for oceanography are confined to studies
supporting physical oceanography. Studies pertaining to life
in the sea, or (-Mier bodies of water, are reported as support
biology Support of ship operations is. where appropriate.
prorated between physical and biological oceanography
ENamples of th,; disciplines under each of these fields follow

Atmosphere sciences.

ieroliumy so!ar. weather modification. extraterrestrial
atmospheres: meteorology.

Geological s:.ienc es

engineering oioph ysics. general geology. geodesy and
gravity, geomagnetism. hydrology. anurgana gem hemistry.
isotopia gem hemistry, organic geochemistry. laboratory
geophvso s. paleornagnetism, paleontology. physic al
geography and cartography. seismology. soil sciences

Oc eunogrnphy

chemical oceanography: geological oceanography: physical
oceanography: marine geophysics.

Environmentol sciences. necl
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e Mathematics employs logical reasoning with the aid of
symbols and is concerned with the development of methods of
operation employing such symbols. Examples of mathematical
disciplines are algebra: analysis: applied mathematics:
computer science: foundations and logic: geometry;
numerical analysis: statistics. topology.

f Engineering is concerned with studies directed toward
developing engineering principles or toward making specific
scientific principles usable in engineering practice Engineer-
ing is divided into eight fields. aeronautical, astronautical.
chemical, civil, electrical. mechanical, metallurgy and
materials, and engineering not elsewhere classified. The
following are examples of disciplines under each of these
fields

Aeronautical:

aerodynamics.

Astronautical:

aerospace: space technology.

Chemical

petroleum: petroleum refining: process.

Civil-

architectural: hydraulic: hydrologic: marine; sanitary and
environmental: structural: transportation.

Electrical:

communication: electronic power.

Mechanical:

engineering mechanics

Metallurgy and materials:

ceramic. mining. textile. welding.

rigineering. nee/

agricultural. industrial and management. nuclear. ocean
engineering: systems.

g. Social sciences are directed toward an understanding
of the behavior of social institutions and groups and of
individuals as members of a group These sciences include
anthropology. economics, history. linguistics. political
si ience. sociology. and social sciences not elsewhere
classified. The following are examples of the disciplines
under the fields of social sciences.

Anthropology:

archaeology; cultural and personality: social and ethnology:
applied anthropology.



Economics

econometrics and economn statistics; history of economic
thought: International economics. industrial, labor, and
agricultural economics: macroeconomics. microeconomics:
public finance and fiscal policy: theory. economic systems
and development.

History:

cultural, political. social: history and philosophy of science.

Linguistics.

anthropological-arc ha eological. computational. psycho-
linguistics: sociolinguistics

Political science:

area or regional studies. comparative government: history of
political Ideas. in' motional relations and law, national
political and legal systems: political theory: public
administration.

Sociology

comparative and histurical. complex organizations. culture
and social structure. demography. group interactions. social
problems and social welfare. sot iological theory

Social sciences. necl

research in law and education not elsewhere classified:
socioeconomic geography.

h. Other sciences not elsewhere classified includes
multichsciplaiary ono interdisciplinary protects that cannot
be classified within one of the above broad fields of science

(8) (4.0GRAPHIl. DIS fRIBUTION OF 1973 R&D
OBLIGATIONS

a Eleven agencies participated in the survey on the
geographic distribution of obligations for research and
development and R&D plant. These 11 respondents
accounted for 98 percent of total Federal R&D and R&D plant
obligations in 1973 The respondents were the Departments
of Agriculture, Commerce. Defense, the Interior. Transporta-
tion, and Health, Education. and Welfare: the Atomic Energy
Commission, the Environmental Protection Agency: the
National Aeronautics and Space Administration: the
National Science Foundation: and the Office of Economic
Opportunity

b. Data fur 1973 were requested In terms of the principal
location (State or outlaying area) where the work was
performed by the prime contractor. grantee. or intramural
organization IA here this information was nut available in
their records, the respondents were asked to assign the

obligations to the State. outlying area, etc where the prime
contractor, grantee, or intramural organization was located.

c Obligations were reported for research and develop-
ment as a combined amount.

d Specifically omitted from the survey were R&D
obligations to foreign performers and obligations for R&D
plant used in support of foreign performers.

e. In addition to obtaining data on a prime contractor or
grantee basis, the survey requested information on the geo-
graphic distribution of 1973 first -tier subcontracting under
each new and continuing prime contract or grant for which
S20 million or more was obligated in 1973.

Part II. Scientific and Technical Information

Scientific and technical information consists of knowledge
or data resulting from the conduct of research and
development. or knowledge or data required for organizing.
administering. or performing research and development. It
encompasses any information in recorded or other
communicable form which presents the status. progress, or
results of research and development in science or
technology

Exclusions:

(a) training costs for personnel engaged in scientific and
technical information activities,

(b) raw scientific and technical data that have not been
processed for use by scientific personnel engaged in research
and development (covered in part I of this survey).

(c) statistical and general-purpose data that are collected
and organized for other than specific use in research and
development:

(d) information that has been prepared primarily to inform
or instruct the general public or others below the graduate or
professional level of scientific activity.

Suentific and technical information activities include all
management. administrative. R&D. and operational efforts
dire( tecl to the planning, support. control, and improvement
of the functions or tusks that deal with the acquisition.
pro' essing. handling. and communication of scientific and
Inc him al niformation Mese may int lode the a( (potation,
maluteaam e, or rental of spit 1,11 equipment primarily fur use
ui ( unncctwn with M tintifii soil tIA huu (II Infeinn-1111111
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c Obligations were reported for research and develop-
ment as a combined amount.

(.1 Spec ificalli omitted from the survey were R&D
obligations to foreign performers and obligations for R&D
plant used in support of foreign performers

e In addition to obtaining data on a prime contractor or
grantee basis, the survey requested Information on the geo-
graphic distribution of 1973 first-tier subcontracting under
each new and continuing prime contract or grant for which
S20 million or more was obligated in 1973.

Part II. Scientific and Technical Information

Scientific and technical information consists of knowledge
ur data resulting from the conduct of research and

ur know ledge ur data required for organizing.
ur performing research and development It

encompasses any information in recorded or other
ummunic able form which presents the status. progress. or

results of research and development in science or
technology

Exclusions

(a) training costs for personnel engaged in scientific and
technic al information activities.

(b) raw scientific- and technical data that have not been
processed for use by scientific personnel engaged in research
and development (covered in part I of this survey).

(c) statistical and general-purpose data that are collected
and organized for other than specific use in research and
development.

(d) information that has been prepared primarily to Inform
or instruct the general public or others below the graduate or
professional level of scientific activity

Sc mimic and technical information activities include all
management. acinunistrative. R&D. and operational efforts
dim( led to the planning. ,,upport. «intro!. and improvement
of the fun( toms or tasks that deal with the acquisition.
procesmug 11,111(111[1g. and ommunimition of scientific and
mi !inn al information These may include the do itilsition.
maintenance ur rent,il of ,poi 1,11 equipment primarily for use
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Categories of Scientific and Technical Informa-
tion Activity

(1) PUBLICATION AND DISTRIBUTION

(a) Publication and distribution. This subcategory Includes
two activities.

Publicotion includes all document production tasks
performed after the author's manuscript or similar initial
rece ding of the information has been finished and leading to
but not including initial Issuance or distribution of the
finished document. Examples of publication activities:
evaluation of a manuscript or patent: professional writing:
technical or copy editing and revising not performed by the
author. abstractor, or bibliographer: technical drawing and
artwork; preparation of final copy for printing or other
reproduction, also composing. typesetting, proofreading.
display. Illustrating. photographing, layout, makeup,
printing. mimeographing, and photoduplication.

These publication activities may be concerned with any of
the follow mg data compilations. proceedings of conferences
aril symposia. specifications and manuals used in the R&D
process. technical reports. journal articles, monographs,
renews. dissertations. summaries. abstracts. bibliogra-
phies. indexes. special reports. patents. reference books.
and treatises

Distribution includes function: related to the initial
transmission or dissemination of newly documented scientific
and technical information from source to user, for example,
mailing. shipping. and maintenance of controls.

Excluded from category 1 are professional efforts involved
in the compilation and preparation of reference documents or
bialiographies. These activities are included under category
2, below Also excluded are audiovisual aids, such as taped
talks. side presentations, and motion picture films. These
are included under category 3. below.

b. Support of publications includes all page charges paid
out of Federal funds to primary journals: special subscription
arrangements to maintain primary journals: and grants or
contracts for publication and distribution of journals,
conference proceedings. monographs. or textbooks.

(2) DOCUMENTATION. REFERENCE AND INFORMATION
SERVICES

a. Library and reference services includes the acquisition.
collection. exchange. loan. and storage of scientific and
technical documentary materials. These may be books.
periodicals. manuals, reports. and drawings. and such
reference sources as abstract journals. indexes. and subject
heading arid title lists. This subcategory Includes such
activities as the organizing and processing of scientific and



technical documentary materials. Suy h work may c onsist of
indexing. coding, filing. subject classifying. abstracting.
announcing, listing. preparing bibliographies, reviewing.
screening. documenting, and cataloging.

This category includes rental or acquisition and
ma ntenance of computers and other equipment and costs of

their operation It includes special retrieval services
provided in response to user needs (reprography. SDI.
demand bibliographies. etc.). sale and loan of documentary
materials, dissemination of documents via mail and personal
visits, and liaison activities with users and other information
services.

Documentation centers. depositories. clearinghouses, and
libraries are included under this subcategory (a)

b Specialized information center services (Including
technical information analysis center services) cover the
collection, review. summarization, and evaluation of
scientific and technical information and data in well-defined,
specialized fields They include advisory ani other user
services. Specidlizci information centers may be either
discipline- ur mission-oriented. The services of these centers
are distinguished from those of documentation centers,
clearinghouses. and libraries, whose functions are primarily
concerned with the handling of documents rather than with
the technical informativn contained in the documents

c Translations include all costs Involved in the translation
of documents and other materials from one language to
another in support of R&D activities: also the purchase of
foreign menials and other materials to be translated.

(3) SYMPOSIA AND AUDIOVISUAL MEDIA

a Symposia and technical meetings Include all efforts
directed to planning. scheduling. announcing, supporting.
sponsoring, conducting. and attending symposia, confer-
ences. and meetings primarily concerned with disseminating
scientific and technical information The travel and
subsistence of participants in such symposia, conferences,
and meetings are covered in these costs

b. Audiovisual media and other forms of nonprinted
communication refer to the costs of producing technical and
documentary motion picture films, slides, and photographs
for R&D purposes. as well as audio and visual aids, such as
taped talks. television film or visual magnetic tape. This
category also includes exhibits but excludes media primarily
intended for training or public information purposes.

(4) RESEARCH AND DEVELOPMENT IN INFORMATION
SCIENCES, DOCUMENTATION AND INFORMATION
SYSTEMS, TECIINIQUES AND DEVICES

This category includes the conduct and support of
research and development of new and nonconvennonal

, ';

methods. techniques. s,stems, and machines for Improving
scientific, and technical information functions under each of
the other three categories Such support would include
meetings related specifically to such R&D work

It also includes the conduct and support of studies and
surveys to identify broad and specific aspects of scientific
information problems. Examples of activities Included under
this category are development and testing of machines.
devices, and techniques for storage and retrieval of

information and data, linguistics research focused on
information processing, language and machine translation:
information theory; automata theory; artificial intelligence;
logic and switching theory: operations or systems research
on scientific and technical information systems and
processes. documentation or document storage and retrieval.
library science: network design; studies of subject
classification and indexing schemes; and studies of scientific
and technical information communication systems

Also included under this category are applicable R&D costs
for improving. modernizing, and renovating current scientific
and technical .nformation, data, and communication
systems. Research and development conducted at documen-
tation centers, libraries, and specialized information centers
are included but not the costs associated with establishing
new centers or systems once past the development state As
soon as a new system moves out of the experimental phase
and into the operational phase, its costs are included under
the appropriate category and subcategory above (1. 2. or 3)
and no longer under category 4.

CHANGES IN REPORTING

Responses from the agencies in this survey, as in the
previous ones. reflect updating of estimates for the latest 2
years of the previous report. Such updating is normal in the
budgetary cycle In addition, from time to time responses
have reflected reappraisals and revisions in classification
of various phases of agencies' R&D programs. When this has
o« urred. the National Science Foundation has revised

prior-year data to maintain consistency and comparability
with the most recent reporting. Since no statistical inquiry is
free of problems of concepts and definitions for the
respondents. revisions to improve the reporting are
ear by NSF No significant revisions in reporting,
however. were made for the agencies in this present survey

umrrATioNs OF THE DATA

Funds for research, development, and other scientific
activities are reported on a three-year basis comparable with
the 1975 budget. upon which the data are based The
respondents have reconciled the data reported here with
amounts for scientific activities shown in The Budget of the
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methods. tui haloes, systems, and machines for improving
scientifi«ind tin him al information functions under each of
the other three categories Such support would include
meetings related specifically to such R&D work.

It also includes the conduct and support of studies and
surveys to identify broad and specific aspects of scientific
information problems Examples of activities included under
this category are development and testing of machines,
devices, and techniques for storage and retrieval of
information and data, linguistics research focused on
information processing, language and machine translation.
Information theory, automata theory. artificial intelligence.
logic and switching theory. operations or systems research
on scientific and technical information systems and
processes: documentation or document storage and retrieval.
library science: network design: studies of subject
lassification and Indexing sche, s, and studies of scientific,

and technical information corn. ,cation systems.

Also included under this cats gory are applicable R&D costs
for impfoving. modernizing, and renovating current scientific
and technic id information, data, and communication
systems Research and development conducted at documen-
tation ceeters. libraries, and specialized information centers
are included but not the costs associated with establishing
new centers or systems once past the development state As
soon as a new system moves out of the experimental phase
and into the operational phase, its costs are included under
the appropriate category and subcategory above (1. 2. or 3)
and no longer under category 4.

CI LANCES IN REPORTING

Responses from the agencies in this survey, as in the
previous ones, reflect updating of estimates for the latest 2
years of the previous report Such updating is normal in the
budgeters cycle In addition, from time to time responses
hive reflected reappraisals and revisions in classification

iuiriolis phases uf <igen( ley' R&D programs When this has
erred. the National Sc hence Foundation has revised

prior-year data to maintain consistency and comparability
with the most re( cut reporting Since no stc.tistic,a1 inquiry is
free of problems of concepts and definitions for the
respondents. revisions to improve the reporting are
eft ()waged tw NSF No significant recisions in reporting,
however. were made for the agenc les in this present survey.

LIMITATIONS OF THE DATA

Funds fur research. development. and other scientific,
ii ti caws arc reported on a three-year basis ...umpardble with
the 1975 budget, upon which the data are based The
respondents Lice rei urn dud the data reported here with
01710111116 fur st wintifi«e twities ,,htnn n in The Budget uf the
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United States Gucernment, Fiscal Yeur 1975. The amounts
reported fur each year indicate the obligations or
expenditures incurred I n that year. regardless of when the
funds were authorized or received by an agency and
regardless of whether the funds were identified in the
agency's budget specifically for research. development. R&D
plant. or scientific and technical information activities.

Data submitted by the Federal agencies for 1973 are
considered to be actual since they represent essentially
completed transactions Amounts reported for 1974 and 1975
are estimates in that they are subject to further
appropriation, apportionment. or allocation decisions. The
actual effects of those and other later actions on 1974 and
1975 expenditures and obligations will be reflected in next
year's report.

It is important to bear in mind that subjective
determinations are often necessary in classifying the data.
Because of the scope of R&D programs and their
multidisciplinary nature, it is difficult to establish consistent
criteria for allocating efforts among the character-of-work
categories and the various fields of science. Also. funds for
R&D activities may not be specifically identified in an
agency's budget. However, to meet c:urvey requirements. the
participating agencies over the years have developed
increasingly consistent bases for classifying R&D data. Any
data revisions resulting from changes in an agency's
reporting practices have been incorporated into the
historical data to improve the comparability and consistency
of the statistical aeries.

In some cases it has not been possible to report the full cost
of research and development. For example, the headquarters
costs of planning and administering R&D programs of DOD
and AEC are not included in these reports because these
agencies have indicated that it is administratively
impracticable to identify the amounts.

R&D plant data reported here are to some extent
understated because of the difficulty encountered by some
agencies in identifying and reporting this information.
particularly in the case of DOD and NASA. While DOD
reports obligation. for R&D plant funded by its construction
appropriation. DOD is able to identify only a small portion of
the amount of R&D plant support included in R&D contracts
that were funded from its RDT&E appropriation. NASA faces
similar problems in reporting R&D plant data.

In the area of scientific and technical information.
extramural obligations are limited to funds allocated for
grants and contracts that are primarily for the support of
scientific, and technical information activities. As in prior
volumes uf this series. extramural funds for information
activities p.:1 formed as supplemental, supporting service
under grants or contracts primarily for research and
development have been excluded because it is not feasible for



the respondent to determine vv hat portion of an R&D grant or
( untrai t di tdally supports information dt trusties Some R&D
projects ret eive support from several agencies through a
number of grants and or contracts, and in such instances.
related information activities pertaining tu the uveral: R&D
prole( t mat, nut be identifiable under a specifu grant or
c ontract

RELATION TO OTHER REPORTS

II) FEDERAL SUPPORT TO UNIVERSITIES AND COLLEGES

I hu National Sclera Foundation prepares reports
lif Ing Federal support of unlit iclual colleges and

11110. er Salt's these report, are booed on data provided by the
Federal agencies in response to the reporting system
established by the Comm.. tie ea Academic Science and
Engineering ((.ASE) of the Federal Council fur Science and
I et Imology ( These reports are referred to in this publication
as the CASE reports )

Both the CASE and Federal Funds reports provide data on
Federal obligations for research and development and R&D
plant to universities and colleges and to university-
administered Federally Funded Research and Development
Centers (I FRDC's) The CASE report. however, is based on
ubligatier,s uf Federal agent les tu each individual academic,
institutiu,i, while the Federal Funds report is concerned with
obligations to universities and colleges as d performer group.
Further. the CASE study is based on reports uf only 14

agencies (the Department of Agriculture: Commerce;
Defense. Health. Education. and liVelfdre. Housing and
Urban Dev elupment. the Interior, Labor, and Transportation,
the Atomic Energy Commission, the Environmental Protection
Agency, the National Aeronautics and Space Administation;
the National Science Foundation; the Agency for Internatior-
al Development. and the Office of Economic Opportunitt )
while Federal Funds is composed of obligations of ad
agencies ( l'he 19 respondents for CASE account for r.- ire
than 99 percent of the Federal R&D total to universities and
( dud virtually all obligations to university -
administered FFRDC's I In addition. the CASE report includes
funds for other activities, such as science education and
nonsc len( (1 support.

The different reporting procedures have led tu different
amounts being reported by CASE and Federal Funds as
follows

The obligations fur research and development to
11I'Dtif sides and t ulleges reported fur Federal Funds in 1973
amounted to $1,916 million, ur $95 million more than the
amount repelled fur CASE Part of this difforciam tall be
attributed tu variations in the amuunts reported by HEW 's
Notional InAltutes of Health The Fetlertil Funds R&D total

fur the National Institutes uf Health included funds for
General Research Support grants. whereas in ..ASE they
were plat ed under the category of "general support for
st which is defined to Lever such grants. A difference
in reported totals fur NSF' programs was tinother factor

ontributing to the overall higher Federal Funds total. For
Federal Funds NSF reported that portion of science
development program funds which supported R&D activities.
while for CASE all such funds were reported under the
-general support for science" category.

b The R&D obligation total to university-administered
FRDC's reported for Federal Funds was $725 billion in 1973.
ur $184 million less than reported for CASE. The $122 million
subs entracted by NASA's let Propulsion Laboratory
at ( (wilted fur OA o-trurds of this difference Fur Federal
Funds this amount is included in ultimate-performer
categories (mainly industry). while for CASE the subcon-
t rot ted amount was included in the R&D obligations to
FFRIF:'s administered by universities.

c The total R&D plant obligations to universities and
( ()lieges reported for both Federal Funds and CASE were $93
million in 1971

d. The total R&D pl..nt obligations to FFRDC's adminis-
tered by universities di ulleges reported fur Federal Funds
was $162 million in 19- or $67 million more than reported
fur CASE Most uf this cl. ence arose from AEC reporting
"costs" fur CASE and "obligations" for Federal Funds

l'he following factors should also be considered in
comparing the data appearing in the two reports

For Federal Funds each agency Includes in its own
obligations the amounts transferred to other agencies for
furtherance of its work, and the receiving agencies do not
report funds transferred to them. On the other hand, In the
CASE survey, the data are reported by the agency that made
the final distribution of the funds to a given institution Thus,
for the CASE survey, agencies included funds received from
other agencies. and excluded funds transferred to other
agencies, the reverse of the Federal Funds process. While
such transfers should balance each other out with no
resulting changes in total R&D obligations, these varying
roperting practices do add to the possibility of differences
between the two reports.

The CASE reports, In most instances, are prepared by
&fit:it:lit operational units within each agency than those
that prepare the Federal Funds responses Furthermore, the
cASE data are t ulluctud several months earlier than the
I uderul Funds statistics Although. in theory. these
unditieris in themselves should not lead to repot 'mg

different es. in practice differences do arise.
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fur the National Institutes of Health ant lulled funds for
General Research Support grunts. whereas in CASE they
yy ere placed under the category of "general support for
scam( e," which is defined to cover such grunts. A difference
in reported totals for NSF programs was another factor
I WO ublItIng to the oi, ;roll higher Federal Funds total For
Federal Fonds NSF reported that portion of science
development program funds whit h supported R&D activities.
while for CASE all sue h funds were reported under the
'general support for science" category

b 1hE R&D Obligation total to university administered
I FF.DC s reported fur Federol funds was $725 billion in 1973,
ur $184 million less than reported fur CASE. The $122 million
sub( (wird( led by NASA s let Propulsion Laboratory

Ulliitt.11 for two-thirds uf this difference. Fur Federal
Funds chi, amount is included in ultimate-performer
categories (mainly industry), while for CASE the subcon-
tracted amount was included in the R&D obligations to
FFRDC's administered by universities

c fhe total R&D plant obligations to universities and
( (alleges reported fur both Federol Funds and CASE were $43
million in 1973

d The total R&D plant obligations to FFRDC's adminis-
tered by and I ulleges reported fur f micro' Funds
w as 5162 million in 1973. or $67 million more than reported
for CASE Most of this difference arose from AEC reporting

oats fig CASE and obligations' for Federal Funds

flit; following factors should also be considered in
t ()mooring the data appearing in the two reports

For f ederul f unds Pat h agency includes in its own
obligations the amounts transferred to other agent ies fur
furtheram e of as work and the rec eiy mg agent ies du nut
report funds transferred to them. On the other hand, in the
CASE survey. the data are reported by the agency that made
the final distribution of the funds to a given institution. Thus,
for the CASE survey. agencies included funds received from
other agencies, and excluded funds transferred to other
agem iPS, he reverse of the Federal Funds prof ess While
sw h transfers should halam e each other out with nu
resulting ( flanges in total R&D obligations, these varying
reporting prat ht is du add to the possibility uf different es
between the two reports

The CASE reports, in most instances, are prepared by
different operational mots w ttlun each agency than those
that prepare the f Fond:, responses Furthermore, the

.1SE data are collected several months earlier than the
f uderul Funds statistic s Although, in theory. these
( onchwins in themselves should nut lead to reporting
different es in [mac lice different es do arise
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(2) SPECIAL ANALYSES, BUDGEI OF THE UNITED STATES

In a section of Special Analyses, Budget of the United
States Government, the Office of Management and Budget
(OMB) publishes estimates of obligations and expenditures
for research, development, and R&D plant However, the
data in -Special Analysis 0 (Revised). Federal Research and
Development Programs" in the 1975 budget do not provide as
much detail on character of work or performers as Faderal
Funds and no information on fields of science or geographic
distribution.

However, "Special Analysis 0 (Revised)" and Federal
Fends uitilize the same definition for research and
development and fur R&D plant The estimates fur research
and development published in the two reports are
ottparable, even though minor differences do exist. The

different es between the two reports are dS follows.

Total R&D obligotions
[Billions of donors)

FY 1973 FY 1974 FY 1975

Federal Funds $16.8 $17 7 $19.6
Special Analysis 0 (Revised) 16.8 17.9 19,6

(J) AN ANALYSIS OF ; Gn4.rtAL R&D FUNDING BY
FUNCTION, FY 1969.75

NSF has published a report under the above title, providing
an analysis of Federal R&D obligations by functional
ategories The annual Federal Funds series. by contrast,

reports on Federal R&D obligations by agencies but not by
functional categories. The R&D obligations data for 1969-75
ui the function report were based on information submitted
by the agencies fur the Federal Funds series. Thus, the
overall R&D obligations are the same fur the same years
covered in both reports.

(4) urnEtz REPORTS

a. Individual agencies may classify their R&D programs
fur purposes other than those for which the Federal Funds
survey is conducted. Definitions and guidelines that are
suitable to those other purposes may result in information
that is not comparable with the data transmitted to the
Foundation for Federal Funds.

b, The Budget of the !rifled States Government, Fiscal
}eur 1975 is the source of data on outlays fiug specific items,
but the NSF definition of "relatively uncontrollable" outlays
differs from that of ON1B in that OMB designates outlays from
prior-year contracts kind obligations as relatively uncontrol-
lable whereas NSF considers this category of outlays to be



initially controllable and therefore different in concept from
open-ended programs like social security, veterans compen-
sation and pensions, and interest on the national debt See
the 1975 Budget, p 318

SOURCES

Data on R&D funds in this report for years prior to 1952
were compiled by the Bureau of the Budget (which later
became the Office of Management and Budget) Subsequent
data were based on NSF surveys These data have been
published in previous issues of this series. but certain
adjustments have been made to reflect comparability with
the latest reporting concepts evolved by the agencies

Supplementing the statistical data collected through the
Foundation's survey of Federal agencies. a variety of sources
were used for the text of this report, including the narrative
statements submitted by the agencies, published records of
testimony presented by the agencies to committees of the
Senate and the House. the 1975 Budget Appendix. and
personal contacts with agency respondents

fi
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APPENDIX B

Federally Funded Research

and Developm.int Centers,

Fiscal Years 1973-75

Department of Defense

OFFICE OF THE SECRETARY OF DEFENSE

Administered by other nonprofit institutions:

Institute for Defense Analyses (IDA)

DEPARTMENT OF THE ARMY

Acin-.W.tered by other nonprofit institutions;

Research Analysis Corporation (RAC) 1

DEPARTMENT OF THE. NAVY

Administered by universities and colleges:

Applied Physics Laboratory (Johns
Hopkins University)

Applied Physics Laboratory (University of
Washington)

Center for Nasal Analyses (University of
Rochester)

Applied Research Laboratory
(Pennsylvania State University) 2

,-.1 s 2
A `f

DEPARTMENT OF THE AIR FORCE

Administered by universities and colleges:

Lincoln Laboratory (Massachusetts
Institute of Technology)

Administered by other nonprofit institutions:

Aerospace Corporation
Analytic. Services. inc. (ANSER)
MITRE Corporation
RAND Corporation

Atomic Energy Commission

Administered by industrial firms:

Bettis Atomic Power Laboratory (Westing-
house Electric Corp.)

Hanford Engineering Development Labora-
tory (Westinghouse - Hanford Corp.)

Knolls Atomic. Power Laboratory (General
Electric Company)

Liquid Metal Engineering Center (Rockwell
International Corporation)

Mound Laboratory (Monsanto Research
Corp.)

National Reactor Testing Station
(Aerojet Nuclear Corp.)

Oak Ridge National Laboratory (Union
Carbide Corp.)

Sandia Laboratory (Western Electric Co..
Inc. - Sandia Corp.)

Savannah River Laboratory (E.I. du Pont de
Nemours & Co.. Inc.)

Administered by universities and colleges:

Ames Laboratory (Iowa State University of
Science and Technology)

Argonne National Laboratory (University of
Chicago and Argonne Universities Assn.)

Brookhaven National Laboratory
(Associated Universities. Inc.)

Cambridge Electron Accelerator (Harvard
University)

E.O. Lawrence Berkeley Laboratory
(University of California)
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DEPARTNIENT OF THE AIR FORCE

Administered by universities and colleges:

Lincoln Laboratory (Massachusetts
Institute of Technology)

Administered by other nonprofit institutions:

Aerospace Corporation
Analytic Services. Inc. (ANSER)
MITRE Corporation
RAND Corporation

Atomic Energy Commission

Administered by industrial firms:

Bettis Atomic Power Laboratory (Westing-
house Electric Corp.)

Hanford Engineering Development Labora-
tory (Westinghouse - Hanford Corp.)

Knolls Atomic Power Laboratory (General
Electric Company)

Liquid Metal Engineering Center (Rockwell
International Corporation)

Mound Laboratory (Monsanto Research
Corp.)

National Reactor Testing Station
(Aerojet Nuclear Corp.)

Oak Ridge National Laboratory (Union
Carbide Corp.)

Sandia Laboratory (Western Electric Co..
Inc. - Sandia Corp.)

Savannah River Laboratory (E.I. du Pont de
Nemours & Co.. Inc.)

Administered by universities and colleges:

Ames Laboratory (Iowa State University of
Science and Technology)

Argonne National Laboratory (Unhersity of
Chicago and Argonne Universities Assn.)

Brookhaven National Laboratory
(Associated Lniversities. Inc.)

Cambridge Electron Accelerator (Ilarvard
University)

E.O. Lawrence Berkeley Laboratory
(University of California)
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E.O. Lawrence Livermore Laboratory
(University of California)

Los Alamos Scientific Laboratory (University
of California)

National Accelerator Laboratory
(Universities Research Association. Inc.)

Oak Ridge Associated Universities
Plasma Physics Laboratory (Princeton

University)
Stanford Linear Accelerator Center

(Stanford University)

Administered by other nonprofit institutions:
Atomic Bomb Casualty Commission (National

Academy of Sciences)
Pacific Northwest Laboratory (Battelle

Memorial Institute)

National Aeronautics and Space
Administration

Administered by universities and colleges:
Jet Propulsion Laboratory

(California Institute of Technology)
Space Radiation Effects Laboratory

(College of William and Mary)

National Science Foundation
Administered by universities and colleges:

Cerro Tololo Inter-American Observatory
(Association of Universities for
Research in Astronomy. Inc.)

Kitt Peak National Observatory
(Association of Universities fnr
Research in Astronomy. Inc.)

National Astronomy and Ionosphere
Center (Cornell University)

National Center for Atmospheric Research
(University Corporation for Atmospheric
Research)

National Radio Astronomy Observatory
(Associated Universities. Inc.)

1phast4t out as an FFMN: as of 1 September 1972 Obligations should
be reported for FY 19>3 onl%
21. or meth Ordnani e !test:art h Laborator% (Pennsylvania State
t ni% ersit% I
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APPENDIX C

A Listing of
Statistical Tables

Part I

Federal Funds for

Research, Development,
and RECD Plant

(Only summary tables 1, 2 8.3
appear in this volume.)

RESEARCH, DEVELOPMENT, AND R&D PLANT

C 1 Overall summary, fiscal years 1973. 1974, and 1975

C-2 8y agency, fiscal years 1973, 1974, and '975

RESEARCH AND DEVELOPMENT AGENCY,
CHARACTER OF WORK, AND PERFORMER

C 3 By agency, fiscal years 1973, 1974, and 1974

C-4 By agency and character of work, fiscal year 1973
C5 By agency and character of work, fiscal year 1974

(estimated I
C-6 By agency and character of work, fiscal year 1975

(estimated)
C 7 By agency and performer, fiscal year 1973

C 8 By agency and performer, fiscal year 1974

(estimated)
C-9 By agency and performer fiscal year 1975

(estimated)

TOTAL RESEARCH AGENCY,
FIELD OF SCIENCE

C 10

C 11

C 12
(estimated)

C 13 8y detailed field of science, fiscal
and 1975

C 14 By agency and field of science.,
C 15 By agency and field of sconce,

(estimated)

C 16 By agency and field of science, fiscal year 1975
(estimated)

C 17 Psychology and physical sciences, by agency and
detailed field of science, fiscal year 1973

C i8 Psychology and physical sciences, by agency and
detailed field of science, fiscal year 1974

(estimated)
C-19 Psychology and physical sciences, by agency and

detailed field of science, fiscal year 1975

'.stimated)
C-20 Life and environmental sciences, by agency and

detailed held of science, fiscal year 1973

C 21 Life and environmental sciences, by agency and
detailed field of science, fiscal year 1974

(estimated)
C 22 Life and environmental sciences, by agency and

detailed field of science, fiscal year 1975

(estimated)
C-23 Engineering, by agency and detailed Lald of

science, fiscal year 1973

C 24 Engineering, by agency and detailed field of
science. fiscal year 1974 (estimated)

C 25 Engineering, by agency and detailea field of
science, fiscal year 1975 (estimated)

C 26 Social sciences, by agency and detailed field of
science, fiscal year 1973

C 27 Social sciences, by agency and detailed field of
science, fiscal year 1974 (estimated)

C-28 Social sciences, by agency and detailed field of
science, fiscal year 1975 (estimated)

PERFORMER, AND

By agency and performer, f iscal year 1973

By agency
(estimated)

and performer, f =al year 1974

By agency and performer, f iscal year 1975

years 1973, 1974,

fiscal year 1973
fiscal year 1974

BASIC RESEARCH AGENCY, PERFORMER, AND
FIELD OF SCIENCE

C-29 By agency and performer, fiscal year 1973

C 30 By agency and
(estimated)

performer, fiscal year 1974

C 31 By agency and performer, fiscal year 1975

(estimated)

C-32 By detailed field of science, fiscal years 1973, 1974,
and 1975

C-33 By agency and field of science, fiscal year 1973

C-34 By agency and field of science, fiscal year 1974
(estimated)

C-35 By agency and field of science, fiscal year 1975
lestimatedi

C-36,

C-37,

C-38

C-39

C-40

C-41

C-4

C-43

C-4

C-4

APPLI
FIELD

C-

C.4

C5

C5

C-5\
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1975

1975

1974

1973
1974

1975

1974

1975

TOTAL RESEARCH AGENCY, PERFORMER, AND
FIELD OF SCIENCE

C-10.

C-11

C -12

(estimated)

C-13 By detailed field of science, fiscal years 1973, 1974,
and 1975

C-14 By agency and field of science, fiscal year 1973
C-15 By agency and field of cierce, fiscal year 1974

(estimated)

C-16 By agency and field of .tierce, fiscal year 1975
(estimated)

C-17 Psychology and physical sciences, by agency and
detailed field J f science, fiscal year 1973

C-18 Psychology and physical sciences, by agency and
detailed field " science, fiscal year 1974

(estimated)

C-19 Psychology and physical sciences, by agency and
detailed field of science, fiscal year 1975

(estimated)

C-20 Life and environmental sciences, by agency and
detailed field of science, fiscal year 1973

C 21 Life and environmental sciences, by agency and
detailed field of science, fiscal year 1974

(estimated)

C-22 Life and environmental scionces, by agency and
detailed field of ,cienco, fiscal year 1975

(estimated)

C-23 Engineering, by agency and detailed field of
science, fiscal year 1973

C-24 Engineering, by agency and detailed field of
science, fiscal year 1974 (estimated)

C-25 Engineering, by agency and detailed field of
science, fiscal year 1975 (estimated)

C 26 Social sciences, by agency and detailed field of
science, fiscal year 1973

C-27 Social sciences, by agency and detailed field of
science, fiscal year 1974 (estimated)

C-28 Social sciences, by agency and detailed field of
science, fiscal year 1975 (estimated)

By agency and performer, fiscal year 1973

By agency
(estimated)

and performer, fiscal year 1974

By agency and performer, fiscal year 1975

BASIC RESEARCH AGENCY, PERFORMER, AND
FIELD OF SCIENCE

C 29 By agency and performer, fiscal year 1973

C 30 By agency and performer, fiscal year 1974

(estimated)

C-31 By agency and performer, fiscal year 1975

(estimated)

C 32 By detailed field of science. fiscal years 1973, 1974,
and 1975

C 33 By agency and field of science, fiscal year 1973

C-34 By agency and field of science, fiscal year 1974
(estimated)

C 35 By agency and field of science, fiscal year 1975
(estimated)
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C-36 Psychology and physical sciences, by agency and
detailed field of science, fiscal year 1973 ....

C-37 Psychology and physical sciences, by agency and
detailed field of science, fiscal year 1974

(estimated) .. . . .

C-38 Psychology and physical sciences, by agency and
detailed field of science, fiscal year 1975

(estimated) .. . ..
C-39. Life and environmental sciences, by agency

and detailed field of science, fiscal year 1973
C-40. Life and environmental sciences, by agency and

detailed field of science, fiscal year 1974

(estimated) . . . ...
C-41 Life and environmental sciences, by agency

and detailed field of science, fiscal year 1975
(estimated) . -

C -42. Engineering, by agency and detailed field of
science, fiscal year 1973 . .. - - - -

C -43 Engineering, by agency and detailed field of
science, fiscal year 1974 (estimated) . ..

C-44 Engineering, by agency and detailed field of
science, fiscal year 1975 (estimated) . ... .

C-45 Social sciences, by agency and detailed field of
science, fiscal year 1973 . -

C -46. Social sciences, by agency and detailed field of
science, fiscal year 1974 (estimated)

C-47 Social sciences, by agency and detailed field of
science, fiscal year 1975 (estimated) ..

APPLIED RESEARCH AGENCY, PERFORMER, AND
FIELD OF SCIENCE

C-48 By agency and performer, fiscal year 1973

C49. By agency and performer, fiscal year 1974

(estimated) . . - . ..
C-50 By agency and performer, fiscal year 1975

(estimated) .

C-51. By detailed field of science, fiscal years 1973, 1974.
and 1975 -

C -52. By agency and field of science, fiscal year 1973
C-53. By agency and field of science, fiscal year 1974

(estimated)

C-54 By agency and field of science, fiscal year 1975
(estimated) . .

C-55 Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1913

C-56 Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1974
(estimated)

C-57 Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1975
(estimated)

C-58 Life and environmental sciences, by agency
and detailed freid of science, fiscal year 1973

C-59 Life and environmental sciences, by agency
and detailed field of science, fiscal year 1974
(estimated)

A
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C-60

C-61

C-62.

C-63

C-64

C 65

C 66

Lfe and environmental sciences, by agency
and detailed field of science, fiscal year 1975
(estimated)
Engineering, by agency and detailed field of
science, fiscal year 1973
Engineermg, by agency and detailed field of
science, fiscal year 1974 (estimated)

Engineering, by anPncy and detailed field of
science, fiscal year 1975 (estimated)
Social sciences, by agency and detailed field of
science, fiscal year 1973

Social sciences. by agency and detailed field of
science, fiscal year 1974 (estimated)
Social sciences. by agency and detailed field of
science. fiscal year 1975 (estimated)

DEVELOPMENT - AGENCY AND PERFORMER

C 67

C 68

C 69

By agency and performer, fiscal year 1973

By agency and performer, fiscal year 1974
(estimated)

By agency and performer, fiscal year 1975

(estimated)

R&D PLANT

70 By agency, fiscal years 1973. 1974, and 1975
C 71 By agency and performer of the R&) the plant

supports, fiscal year 1973

C 72 By agency and performer of the R&D the plant
supports, fiscal year 1974 (estimated'

C 73 By agency and performer of the R&D the plant
supports, fiscal year 1975 (estimated)

TOTAL RESEARCH PERFORMED AT UNIVERSITIES
AND COLLEGES - AGENCY AND FIELD OF SCIENCE

C-74 By detailed field of science, fiscal years 1973. 1974.
and 1975

C 15 ey agency and field of science, fiscal year 1973
C 76 By agency and field of science, fiscal year 1974

(estimated)
C-77 By agency and field of science, fiscal year 1975

(estimated)
C 78 Psychology and phs.n:1 sciences, by agency and

detailed field of science. fiscal year 1973
C 79 Psychology and physical sciences, by agency

and detailed field of science. fiscal year 1974
)estimated)

C.80 Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1975
(estimated)

C 81 Life and environmental sciences, by agency and
detailed field of science. fiscal year 1973

C 82 Life and environmental sciences, by agency
and detailed field of science, fiscal year 1974
(estimated)

C-83

C-84

C-85

C-86

C-87

C-88.

C-89

Life and environmental sciences, by agency
and detailed field of science, fiscal year 1975
(estimated) -

Engineering, by agency and detailed field of
science, fiscal year 1973 -

Engineering, by agency and detailed field of
science, fiscal year 1974 (estimated)
Engineering, by agency and detailed field of
science, fiscal year 1975 (estimated)
Social sciences, by agency and detailed field of
science. fiscal year 1973
Social sciences, by agency and detailed field of
science. fiscal year 1974 (estimated)
Social sciences, by agency and detailed field of
science. fiscal year 1975 (estimated)

FOREIGN PERFORMERS - RESEARCH
AND DEVELOPMENT

C-90 By region. country, and agency, fiscal year 1973
C-91 By region, country, and agency, fiscal year 1974

(estimated)

FOREIGN PERFORMERS - BASIC RESEARCH

L-92 By region. country, and agency, fiscal year 1973
C 93 By region, country. and agency, fiscal year 1974

(estimated)

SPECIAL FOREIGN CURRENCY PROGRAM

C 94 For research and development, by agency, fiscal
years 1973, 1974, and 1975

C -95. For basic research, by agency, fiscal years 1973,
1974, and 1975

C-96 For applied research, by agency, fiscal years 1973,
1974. and 1975

C 97 For development, by agency, fiscal years 1973,
1974, and 1975

GEOGRAPHIC DISTRIBUTION RESEARCH AND
DEVELOPMENT AND R&D PLANT

C 98

C 99

C 99A

C 998

C 100.

C 100A

C 1006

C 101

Research, development, and R&D plant, by
geographic division and State, fiscal year 1973
Research and development, by State and perform-
er, fiscal year 1973
Percent distribution to each performer, by State.
fiscal year 1973
Percent distribution to each State, by performer,
fiscal year 1973
Research and development, by State and agency
fiscal year 1973
Percent distribution of each agency, by State,
fiscal year 1973
?men: disbibution of each State, by agency,
fiscal year 1973
Research and development, by geographic
division, State. agency, and performer, fiscal year
1973
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C 102.

FEDERA

C-104.

C-105.

C-106.

C-107.

HISTORI

Expen

C-108.

C109.

C-110.

Oblige

C-111.

C-112.

C-113.
C-114.

C-115.

1

C-116.

C-117.

C-118.

C.119.

C -120.

C-121.
C 122.

C -123.

C-124.

C-125.

C-126.

C-i27.

C 128.
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C83

C-84

C135

C86

C-87

C-88

C-89

Life and environmental sciences, by agency
and detailed held of science, fiscal year 1975
(estimated)
Engineering, by agency and detailed field of
science, fiscal year 1973
Engineering, by agency and detailed field of
science, fiscal year 1974 (estimated)
Engineering, by agency and detailed field of
science, fiscal year 1975 (estimated)
Social sciences, by agency and detailed field of
science, fiscal year 1973
Social sciences, by agency and detailed field of
science, fiscal year 1974 !estimated)
Social sciences, by agency and detailed field of
science, fiscal year 1975 (estimated)

FOREIGN PERFORMERS RESEARCH
AND DEVELOPMENT

C-90 By region. country. and agency, fiscal year 1973
C 91 By region. country, and agency. fiscal year 1974

(estimated)

FOREIGN PERFORMERS BASIC RESEARCH

C 92 By region. country, and agency, fiscal year 1973
C-93 By region. country, and agency, fiscal year 1974

(estimated)

SPECIAL FOREIGN CURRENCY PROGRAM

C 94 For research and development, by agency, fiscal
years 1973, 1974, and 1975

C95 For basic research, by agency, fiscal years 1973.
1974, and 1975

C 96 For applied research, by agency, fiscal years 1973.
1974, and 1975

C-97 For development, by agency, fiscal years 1973,
1974, and 1975

GEOGRAPHIC DISTRIBUTION RESEARCH AND
DEVELOPMENT AND R&D PLANT

C 98

C 99

C 99A

C998

C 100

C 100A

C 1008

C 101

Research, development. and R&D plant, by
geographic division and State, fiscal year 1973
Research and development, by State and perform-
er. fiscal year 1973
Percent distribution to each performer, by State,
fiscal year 1973
Percent distribution to each Stz.10, by performer,
fiscal year 1973
Research and development. by State and agency,
fiscal year 1973
Percent distribution of each agency, by State,
fiscal year 1973
Percent distribution of each State. by agency,
fiscal year 1973
Research and development, by geographic
division, State, agency, and performer, fiscal year
1973

59

C-102 R&D plant, by geographic division, State, and
performer supported, fiscal year 1973

C-103 R&D plant, by geographic division. State, and
agency. fiscal year 1973

FEDERAL INTRAMURAL PERSONNEL COSTS

C-104 Total research and development, by agency. fiscal
years 1973, 1974. and 1975

C-105 Basic research, by agency, fiscal years 1973,
1974. and 1975

C-106 Applied research, by agency, fiscal years 1973,
1974, and 1975

C-107 Development, by agency, fiscal years 1973, 1974,
and 1975

HISTORICAL DATA

Expenditures

C-108 Research, development, and R&D plant. by
agency. fiscal years 1965-75

C-109 Research and development, by agency, f:scal
years 1965-75

C-110 R&D plant, by agency, fiscal years 1965-75

Obligations

C-111 Research, development. and R&D plant, by
agency. fiscal years 1965-75 .

C Research and development, by agency. fiscal
years 1965.75

C-113 R&D plant, by agency, fiscal years 1965-75
C-114 Research and development, by character of work

and R&D plant, fiscal years 1965.75
C -115 Total research, by selected agency, fiscal years

1965.75
C-116 Basic research, by selected agency, fiscal years

1965.75
C-117 Applied research, by selected agency, fiscal years

1965.75
C 118 Development, by selected agency, fiscal years

1965.75
C-119 Research and development, by performer, fiscal

years 1965-75
C -120 Total research, by performer, fiscal years 1965-75
C-121 Basic research, by performer, fiscal years 1965.75
C -122 Applied research, by performer. fiscal years

1965-75
C-123 Development, by performer, fiscal years 1965.75
C 124 Total research, by field of science, fiscal years

1965-75
C 125 Basic research, by field of science,

1965.75
C 126 Applied research. by field of science. fiscal years

1965 75
C-127 Research and development, by geographic

division and State, fiscal years 1963, 1965, 1968,
1969, 1970, 1971, 1972, and 1973

C 128 R&D plant, by geographic division and State,
fiscal years 1963, 1965, 1968, 1969, 1970, 1971.
1972, and 1973

fiscal years



NOTES

The source of data is the National Science Foundation, except where
noted on individual tables.

Estimates for 1975 are based on The Budget. FY 1975, as submitted to
Congress, and do not reflect subsequent appropriation and appor-
tionment actions.

Asterisks appearing in lieu of figures indicate that the amounts are
less than $50,000.

The abbreviation "FFRDC" appearing in statistical tables refers to
Federally Funded Research and Development Centers.

Defense Agencies within the Department of Defense iiik_lude agencies

such as the Advanced Research Projects Agency, the National
Security Agency, the Defense Nuclear Agency, and the Defense
Communications Agency.

Departnaentwide Funds of the Department of Defense include the
Defense Civil Preparedness Agency.
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The Atomic Energy Commission's R&D data reflect accrued costs
rather than obligations or expenditures.

In tables showing extramural performers, obligations to agricultural
experiment stations are included under obligations to universities
and colleges.

In prior years the Alcohol, Drug Abuse and Mental Health Adminis-
tration, the Center for Disease Control, the Health Resources
Administration, and the Health Services Administration, Department
of Health, Education, and Welfare were part of the then existing
Health Services and Mental Health Administration.

The Office of Human Development, Department of Health, Education,
and Welfare includes the former Office of Child Development

The Drug Enforcement Administration, Department of Justice,
includes the former Bureau of Narcotics and Dangerous Drugs.
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Table C-1. Summary of Federal funds for research, development, and R&D plant, fiscal years 1973, 1974

[Millions of dollars)

Item
Actual

1973

Estimates

1974 1975

TOTAL EXPENDITURES FOR RESEARCH, DEVELOPMENT,
AND R&D PLANT

Research and Development
R&D Plant

TOTAL OBLIGATIONS FOR RESEARCH, DEVELOPMENT,
AND R&D PLANT

Research and Development

Total Research

Basic Research
Applied Research

Development

R&D Plant

Research and Development
Performers

Federal intramural°
Industrial firms
FFRDC's administered by industrial firms
Universities and colleges
FFRDC's administered by universities and colleges
Nr,i1prof,t institutions
FF ROC administered by nonprofit institutions
State and local governments
Foreign

Research
Perfor mers

Federal intramural°
Industrial ftrrns
FFROC's administered by industrial firms
Universities and colleges
FFRDC's administered by universities and colleges
Nonprofit institutions
FFRDC's administered by nonprofit institutions
State and local governments
Foreign

Fields of science
Life sciences
Psychology
Physical sciences
Environmental sciences
Mathematics
Engineering
Social sciences
Other sciences

Basic Research
Performers

Federal intramural"
Industrial firms
FF ,1DC's administered by industrial firms
Universities and colleges
FF RDC's administered by universities and colleges
Nonprofit institutions
FFRDC's administered by nonprofit institutions

17,510 2 18,552 4

16,872 1 17,658 3
638 0 894.1

20,153 9

19,135 3
1,018.6

17,595 6 18,715 1 20,709 6

16,821.2 17,743.2 19,597.1

6,499 9 7,197.1 7,673.6

2,419 6
4,080 3

2,568 7 2,599 2
4,628 5 5,074 4

10,321 3

774.3

10,546 1 11,923 5

971 9 1,112 5

4,619 0 4,939 9
7,874.1 7,986 7

582.4 584 3
1,915 5 2,226 3

725.3 782.1
600 6 720 3
183 1 187 9
256.8 242 5
64.4 73 3

5,267 0
9,311 2

633 5
2,295 8

886 0
697 6
209.3
227 7
69 0

2,197.3
1,A45 4

68 7
1,693.8

383 1
331 4

52.0
88 2
39.9

2,468.8
1,640 9

69 7
1,981 5

407 6
412 0

48 1
115 3
53 4

2,634 1
1,810 5

80.3
2,053 1

467.5
405.4

50 9
118 8
53 0

2,058 7 2,466 5 2,362 6
116 4 137 7 127.9

1,126 0 1,211 3 1,370 0
791 1 811 5 873.4
125.7 142 1 153.4

1,760.1 1,908 7 2,225.9
296.3 336.7 374 1
225 5 182 6 186.2

584 8 634 9 654 6
505.3 4b6 4 361.5
39 4 38.2 44.7

923.8 1,036.1 1,123.8
251 7 263.8 288 2
83.4 101.9 90.1
49 3.8 44

alntramural activities cover costs associated with the admir istration of intramural and extramural
programs by Federal personnel as well as actual intramural performance

SOURCE National Science Foundation
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Item

Basic research - Continued

State and local governments
Foreign

Fields of science
Life sciences
Psychology .

Physical sciences
Environmental sciences
Mathematics
Engineering
Social sciences
Other sciences

Applied research
Performers

Federal mtramurala . . .

Industrial firms
FFRDC's administered by industrial firms'
Universities and colleges . . . . . .

FFRDC's administered by universi ties an
Nonprofit institutions . . .

FFRDC's administered by nonprofit insti
State and local governments
Foreign

Fields of science
Life sciences
Psychology
Physical sciences
Environmental sciences
Mathematics
Engineering
Social sciences
Other sciences

Development
Performers

Federal intramurala
Industrial firms .

FFRDC's administered by industrial firm
Universities and colleges . .

FFRDC's administered by universities an
Nonprofit institutions
F F RDC's administered by nonprofit insu
State and local governments.
Foreign

R&D Plant
Performers supported

Federal intramural
Industrial firms . .

FFRDC's administered by industrial fir
Universities and colleges
FFRDC's administered by universities an
Nonprofit institutions
FFRDC's administered by nonprofit insti
State and local governments .

Foreign .



mary of Federal funds for research, development, and R&D plant, fiscal years 1973, 1974, and 1975

(Millions of dollars)

Actual
1973

Estimates----
1974

Item Actual
1973

Estimates- -
1975 1974 1975

-OPMENT,
17,510.2 18,552 4

Basic research Continued
20,153 9

. 16,872 1 17,658 3
.._=

19,135 3 State and local governments 14 4 17.0 14 8

. 638.0 894 1 1,018.6 Foreign 12 0 16 7 17.1

RENT,
17,595 6 18,715 1

Fields of science

20,709 6 Life sciences 758.3 869.1 799.9
_ ______ Psychology 50.9 62.1 55.3

16,821 2
--

17,743 2 19,597 1 Physical sciences 795 8 829.5 880.3
6,499 9 7,197 1 7,673 6 Environmental sciences . . 444 7 429.8 418.2

Mathematics . . 57 1 56.0 62.5
2,419 6 2,568 7 2,599 2 Engineering 206.2 209.1 268 1
4,080 3 4,628 5 5,04 4 Social sciences . . 78.3 91 1 100.2

10,321 3 10,546 1 11,923 5 Other sciences 28 4 21 9 14 7

774 3 971 9 1 112 5 Applied research
Performers

Federal intramurala 1,6126 1,833.9 i,9795
Industrial firms 1,140 2 1,184 5 1,449 0

4,619 0 4,939 9 5,267.0 FFRDC's administered by industrial firms 29.3 31 4 35.6
7,874 1 7,986 7 9,311 2 Univei,tties and colleges . . 770 0 945 5 929 3

582 4 584 3 633 5 F FRC :.'s admimstered by universal-is and colleges 131.4 143 8 179 3
1,915 5 2,226 3 2,295 8 Nonprofit institutions 248 0 310 1 315.3

725 3 782 1 886 0 FFRDC's administer:A by nonprofit in:ilitutions 47.1 44 3 46.5
600 6 720 3 697.6 State and local governments 73 8 98.3 104 0
183 1 187.9 209 3 Foreign 27.9 36.7 35 9
255 8 242 5 227 7
64 4 73 3 69 0 Fields of science

Life sciences 1,300.5 1,597 3 1,562.6
Psychology 65.5 75.6 72 6
Physical sciences . 330 2 381.7 489 7

2,197.3 2,468 8 2,634 1 Envoonmental sciences . 346 4 381.7 455 3
1,645 4 1,640 9 1,810 5 Mathematics 68.7 86 2 91 0

68 7 69.7 80 3 Engineering . . . 1,553 9 1,699.5 1$57.8
1.693 8 1,981 5 2,053 1 Social sciences . . 217 9 245 7 273.9

383 1 407 6 467 5 Other sciences 197.1 160.7 171.5
331 4 412 0 405 4
52 0 48 1 50 9 Development
88 2 115 3 118 8 Performers

39 9 53 4 53 0 Federal intramurala
Industrial firms

2,421.7 2,471.1 2,632 9
6,228.7 6,345.9 7,500.6.

FFRDC's administered by industrial firms 513.6 514.6 553 3
2,058 7 2,466 5 2,362 6 Univerques and col lenPs 221 8 244.8 242 7

116 4 137 7 127 9 FFRDC's administered by universities and colleges 342 2 374 5 418 5
1,126 0 1,211 3 1,370 0 Nonprofit institutions . 269.2 308.2 292.1

791 1 811 5 873.4 F FR DC's administered hy nonprofit institutions . . . 131.1 139 8 158.4
125 7 142 1 153 4 State and local governments 168 7 127.2 108.9

1,760 1 1,908 7 2,225 9 Foreign 24 5 19.9 16.0
296 3
225 5

336 7
182 6

374 1
186 2 R&D Plant

Performers supported
Federal intramural 323 8 409 5 426.2
Industrial firms . 76.8 130 7 191.3

584 8 634 9 654 6 FFRDC's administered by industrial firms . 145.0 208.4 253.4
505.3 456 4 361 5 Universities and colleges . 42.6 49.2 45.0
39 4 38 2 44 7 FFRDC's administered by universities and colleges . . 162 3 134.1 154.1

923 8 1,036 1 1,1238 Nonprofit institutions 15.8 34.0 36.2
251 7 263 8 288 2 FFRDC's administered by nonprofit institutions 3.1 2 2 4.3

83 4 101 9 90 1 State and local governments . 3.0 3.5 1.8
4

_1
9 3 8 1 4 Foreign 1.9 .4 .3

the admirustra+len cf intramural and extramural
ntramural perk r
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D 1 Summary, fiscal years 1973, 1974, and 1975

D 2 By agency, fiscal years 1973, 1974, and 1975

D 3 Intramural and extramural obligations, by agency,
fiscal yews 1973, 1974, and 1975

0 4 By agency and activity, fiscal year 1973

D 5 By agency and activity, fiscal /ear 1974Iestimatcd)
D 6 By agency and activity, fiscal year 1975 (estimated)

D 7 Intramural and extramural o3ligations, by agency
and activity, fiscal year 1973

D 8 Intran ural and extramural obligations, by agency
and act vay, fiscal year 1974 (estimated)

0 9 Intramural and extramural Jbligations, by agency
and actu ity, fiscal year 197!) (estimated)
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